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ANNUAL PROGRESS REPORT, 1991 
Northeast Research Station, Watertown, South Dakota 
1. D. Smolik, Manager 
A long-term goal of the Northeast Station Advisory Board and the Agricultural 
Experiment Station was achieved in 1991 with the construction of a 50' x 100' office/storage 
building. We wish to thank the South Dakota Crop Improvement Association, who provided 
funds for the building shell, and the Agricultural Experiment Station for providing a matching 
amount for completion of the interior. Special thanb to memben of the NE Advisory Board 
for their support of this project, and to Mr. Laird I.anon, who served as chainnan of the 
building committee. The new building includes a small office area, a work area/meeting room, 
handicap-accessible lavatory facili1ies, showers, and an ample storage/shop area. It has already 
incre.ased the efficiency and safety of operations at the Station. The building was dedicated at 
the summer tour with a record level of nearly SOO in attendance. Summer tour topics included 
herbicide demonstrations, small grain varieties, diseases, and breeding, nitrate soil testing, 
soybean breeding, farming systems, alfalfa varieties, and pesticide applicator updates. We 
thank the Area Crop Improvement Associations for serving the evening lunch. The fall tour 
was also well attended and included discussions of soybean row space studies, millet 
performance, com hybrids, forage legumes, late-season weed control, and feeding off-quality 
small grains. We thank Nick Endres for again supplying wagons for use at the tours. Thanks 
also to Orrin Korth and family for their assistance in harvest operations. 
We entered the 1991 season with rather short soil moisture reserves, but by the end of 
June we had re.ceived more precipitation than we normally receive for an entire season. 
Growing season precipitation totalled 28.01 inches, 10 inches above the long·tenn average, and 
1991 was the wettest year on record in the 36-year history of the station (Fig. 1). June of 1991 
was the wettest month on record (Table 1). The lut frost was 3 May and first frost was 
26 September. 
The abundant moisture resulted in excellent row crop yields, and soybean yields were at 
record levels. Yields of forage legumes were also at rea,rd levels. Unfortunately, the extended 
period of warm, moist weather in June accompanied heading of the small grain crops, and the 
weather conditions resulted in severe infection levels of Fusariurn Head Scab. Yields of spring 
wheat and barley were drastically reduced. and in several instances yields obtained were less 
than those recorded in the 1988 drought year. Fusarium Head Scab is a difficult disease to 
control, and fortunately it is not normally a severe problem in this area of South Dakota. The 
fungus that causes the disease is able to survive and reproduce on decaying crop residues, and 
thus is present in most fields every year. Warm, wet weather between flowering and hard 
dough can cause severe scab outbreaks. There were some indications that the disease was 
somewhat more severe under reduced-tillage conditions, which might be expected since the 
greater amount of surface residue could result in hi1her inoculum levels of the fungus. It is 
known that com residues will increase scab levels, however, scab was severe in many area 
spring wheat fields even when com was not the previous crop. 
NOTE: Much of the information in this report is based on ongoing studies, and results should 
therefore be considered tentative. The use of trade names in this publication does not constitute 
an endorsement of the product by either the Plant Science Department or the Agricultural 
Experiment Station. 
Special thanks to Kathy Reese for her assistance in preparing this report. 
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Growing Season Precipitation 1956-1991 
N.E. Station and Watertown FAA* 
Year April May June July Aug. Sept. Oct. Total Frost-Free 
Days 
inches 
1956 1.80 2.88 6.S6 4.02 6.25 0.70 2.44 24.65 125 
1957 4.26 S.98 2.8S 0.74 5.26 2.12 3.12 24.33 119 
1958 1.41 1.49 2.65 2.68 0.57 0.81 0.18 9.79 116 
1959 0.58 3.47 1.91 1.66 4.69 1.10 1.95 15.36 110 
1960 1.53 3.84 4.0:S 0.79 1.03 1.30 1.SO 14.04 123 
1961 2.16 S.1S 4.01 4.62 0.62 1.84 1.00 20.00 138 
1962 1.39 S.48 3.98 10.36 1.89 1.39 1.11 25.60 143 
1963 1.41 3.54 3.22 5.74 2.51 4.33 0.68 21.43 158 
1964 2.39 1.07 3.62 2.01 4.22 0.93 0.04 14.28 92 
196S 2.89 6.08 3.66 2.34 2.63 4.33 1.23 23.16 104 
1966 1.49 0.77 1.88 2.19 4.59 1.53 1.52 13.97 138 
1967 0.92 0.69 4.58 1.0:S 1.13 1.06 0.35 9.78 129 
1968 3.04 2.15 3.18 2.39 1.53 2.56 2.00 16.85 132 
1969 l.52 3.44 1.96 4.52 2.48 1.86 2.18 17.96 109 
1970 2.00 1.98 2.07 2.29 1.00 1.66 2.01 13.01 148 
1971 1.33 1.78 7.61 1.02 2.93 1.46 5.56 21.69 168 
1972 1.90 7.73 2.92 6.35 2.57 0.11 1.37 22.95 172 
1973 1.14 2.87 1.12 2.0:S 1.27 3.81 1.39 13.65 183 
1974 1.22 3.37 1.45 2.09 3.70 0.22 0.91 12.96 141 
1975 4.lS 2.18 4.76 1.25 2.89 2.28 1.64 19.15 139 
1976 1.10 1.26 1.49 0.51 0.79 1.62 0.57 7.34 144 
1977 2.64 2.24 5.78 2.47 2.70 3.67 3.06 22.56 180 
1978 3.38 S.lS 2.26 2.08 2.43 2.32 0.53 18.15 178 
1979 3.14 2.17 S.78 3.10 S.21 0.53 3.SO 23.43 162 
1980 0.43 3.09 4.97 1.96 3.82 0.72 0.68 15.67 ISO 
1981 0.48 0.99 2.73 2.23 1.20 0.,2 1.88 10.03 136 
1982 0.35 s.so 1.37 4.05 0.64 2.73 3.11 17.75 175 
1983 0.70 1.64 3.43 5.45 3.00 2.86 1.30 18.38 140 
1984 2.88 1.66 7.4S I.SS 3.09 1.14 4.69 22.76 147 
1985 1.93 3.90 2.CY'I ,.21 3.65 3.77 1.59 22.12 167 
1986 s.ss 4.64 3.62 4.14 3.11 4.19 0.13 25.38 159 
1987 o.ss 2.03 1.20 4.16 5.64 2.44 0.45 16.47 162 
1988 O.S9 2.76 0.69 0.86 4.03 2.98 0.22 12.13 144 
1989 2.95 1.15 1.74 2.41 4.58 1.56 0.56 14.95 147 
1990 1.04 2.26 5.13 3.73 2.58 2.16 1.78 18.68 136 
_ _t29_L __ 4�g1. ___ �4J __ !!t�! .. __ i:.�--�lt._J.:�.'-.-.. Q..§) _______ t{.9_1_ ___ J_4l�----
AVG: 1.95 3.()C) 3.56 2.97 2.91 1.95 1.58 18.01 143 
"'1960-1962, 1973-1976, 1978 and 1979 data obtained from Watertown FAA station. 
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Figure I. Growing Seuon Preclpltatfon, 1958-1991 
1991 CROP PERFORMANCE TRIALS OF SMALL GRAINS, SOYBEANS 
AND CORN AT THE NORTHEAST RESEARCH STATION 
1. 1. Bonnemann 
The crop performance �ting proaram included small grains, soybeans and com in 
1991. The small grains under trial were barley, durum, oats, spring wheat, and triticale. 
Soybean trials included Group O and Group I maturity 1roups. The com trials were 
separated into early and later maturity yield trials based on relative days to maturity 
information supplied by the participating companies. The arbitrary division was set at earlier 
or later than 95 days. The proprietary entries included are the choice of the participating 
companies and included on a fee basis. 
The small grain yields were excellent to poor in all trials. May and June 
temperatures were above normal. This factor combined with high rainfall and humidity 
caused severe disease damage to susceptible 1mall 1rain varieties. Soybean yields were 
excellent to good with a few exceptions. The com yields were aenerally good to excellent. 
The results of the winter wheat and rye trials and the state-wide results of the small grain and 
soybean trials and more agronomic data are reported in EC 774(rev.) and EC 775(rev.), 
respectively. The corn results are reported in Circular #253. The publications are available 
from County Extension offices or from the Bulletin Room, SDSU, Brookings, SD 57007. 
.. 
. ' .  
Table 2. 1991 Small Grain Triall. Nortbeut Station. waaenown. so. CPT 
SpriDa Wheat OISI 
Tell Test 
Variety Nam Yield Weipt Veriety Name \'imI Weipt 
237S 36.0 '7.9 Troy 108.0 30.6 
Slwp 27.S '7.0 Horicon 98.S 30.7 
Prospect 27.1 52.2 Due 92.7 27.6 
Butte 86 27.1 55.0 Sealer 92.S 32.S 
Guard 25.1 52.t Don 88.9 32.7 
2371 24.3 52.5 Huel 88.8 31.9 
Dalen 23.8 51.3 Newedak 86.2 29.S 
Stoa 23.6 53.2 V.Jloy 82.S 30.4 
Grandin 23.6 53.3 Pmniet 80.S 30.9 
Amidon 21.1 51.1 0,10 79.S 27.9 
Fjeld 20.7 49.3 Por1et 77.9 30.7 
Nordic 20.4 51.8 Hamiltan 74.S 27.4 
Ber1m 20.2 50.8 Moon 69.8 27.8 
Ova 18.9 50.6 Hytelt 67.6 33.8 
2369 17.8 52.0 Burnott 65.8 29.7 
Celtic 17.6 52.1 Steele 62.9 24.S 
V11nco 15.6 51.3 Swter 62.2 32.0 
Chrit 14.4 53.4 Xelly ss.o 29.1 
W2S01 13.9 '44.6 
Telemuk 12.8 48.7 M_, 81.3 29.8 
W2.S02 11.6 .-cs.s LSD (.05) 4.8 
Man.ball 9.9 -49.3 CV . '5 3.6 
MC41M 22.4 s2.2 
LSD (.OS) 4.2 
CV · "  11.S 
Barlex Dmum 
Rob Wit ss.s 40.0 Want 25.6 53.4 
B1602 54.4 37.4 Momoe 2.2.6 S2.3 
Azure 54.1 37.8 Vic 21.4 53.8 
Stark S3.8 38.7 Pjcnd 18.9 Sl.2 
Ha.u,n 50.7 36.6 Rm ville 18.6 S0.8 
Bowman so.o 41.1 Sceptre 14.S S0.6 
Ex�l 49.2 36.2 Stockholm 9.S 47.3 
Bl603 47.8 36.3 
Gallatin 4S.2 36.1 Me&n1 18.7 Sl.3 
Morex 42.2 36.9 LSD (.05) S.3 
CV . "  16.0 
Meam 48.9 37.t 
LSD (.OS) 1.8 Tritis,le 
Marvtil 22.4 40.7 
Krmmr 18.8 40.0 
Tric:al Victoria 12.5 42.0 
MCIIIII 17.9 40.9 
LSD (.OS) 3.3 
CV · "  10.6 
CV - " 6.4 
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Table 3. 1991 Group O Soybean Perfonnance Trial, CPT, NE Farm, Watertown, SD 
Variety Name 
Sibley (ck) 
Mustang :t.1-1050 
Mustang :t.1-lOCX> 
DeKalb CX096 
Pioneer 9091 
Top Farm 0100 
GCS Badger 
Northrup King S 07-80 
Hillcrest HC091 
Interstate IS546 
Simpson 
Pioneer 9061 
Sands SOI059 
Arrowhead 8450 
Dahlgren KG-62 
Swift 
Star Exp 9108 
Dahlgren KG-60 
Dawson (ck) 
OCS Baker 
Dassel 
Northrup King B095 
Glenwood (ck) 
Evans 
Ozzie 
McCall (ck) 
Means 
LSD (.05) 
CV - %  
Yield Plant Mature 
BIA Hei&ht Mo-Day 
46.l 33 9/26 
4S.1 29 9/24 
44. 1 31 9/22 
43.9 30 9/22 
43.9 27 9/20 
43.3 30 9/22 
43.1 27 9/21 
42.8 30 9/19 
42.8 31 9/23 
42.3 32 9/23 
41.6 27 9/19 
41.3 26 9/18 
40.6 31 9/23 
40.6 32 9/21 
40.S 28 9/22 
40.3 31 9/18 
40.1 28 9/18 
39.9 25 9/20 
39.9 27 9/18 
39.9 29 9/16 
38.9 30 9/19 
38.S 30 9/21 
38.1 25 9/16 
35.8 29 9/16 
32.7 26 9/16 
26.9 21 9/ 6 
39.9 28 9/20 
4.8 
7.4 
.  
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Table 4. 1991 Group I Soybean Performance Trial, CPT, NE Farm. Watertown, SD 
Yldd P1anl Mature 
Yaci'1X Name BIA bei&ht Mo:Pay 
Arrowhead 8500 S2.1 35 9/28 
Arrowhead 8600 S0.3 32 10/ 1 
Top Farm 1406 49.6 35 9/27 
Mustang M-1150 49.3 33 9/30 
Golden Harvest Xl96 48.8 31 10/ 3 
Stine 1220 48.7 31 9/28 
Kato 48.6 34 9/26 
Mustang M-1 140 48.6 34 9/28 
ProfiSeed PS 1850 48.1 31 10/ l 
Leslie 47.9 33 10/ 2 
Diamond SC 192 47.6 32 10/ 2 
Sibley (ck) 47.3 32 9/27 
Pioneer 9162 47.3 29 9/29 
DeKalb ex 1 11 47.3 31 9/27 
Weber 47.3 38 9/29 
Kasota 47.1 30 9/30 
Dahlgren C3151 46.1 30 9/30 
Sands son 16 46.0 35 10/ 2 
Funks G-3197 4S.8 30 101 2 
Kenwood (ck) 4s., 37 10/ S 
Pioneer 9131 45.4 33 9/27 
Arrowhead 8700 4S.4 33 9/30 
Star Exp 9111  4S.2 33 9/27 
Golden Harvest HI 150 4S.2 35 9/29 
Sturdy (ck) 4S.O 37 10/ 4 
Sands SOI166 4S.O 32 10/ 2 
BSR 101 44.9 36 10/ 3 
Bert 44.7 37 10/ l 
Interstate 1591 15 44.2 30 10/ l 
Interstate IS622 43.7 31 10/ 2 
Pioneer 9 1 1 1  43.4 27 9/25 
Bell (SCN) 41.6 32 10/ 3 
Funks G-3100 40.9 30 9/29 
Hardin 37.3 3S 9/28 
Corsoy 79 36.8 41 10/ 5 
Dawson (ck) 35.3 28 9/17 
Glenwood (ck) 31.7 27 9/15 
Means 44.S 33 9/29 
LSD (.05) 4.5 
CV - %  6.2 
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Table 5. 1991 Com Performance Trial, Area 02(early), Northeast Farm, Watertown, SD 
Type Test % Aver. Perfor-
and Yield Weight Stalk Plants % mance 
Brand and Variety Cross BIA Lb/B Lodged /acre Moist Score 
.. 
AgriGene AG3860 E 2X 1S8.8 S6.9 1.1 20105 20.6 2 
DeKalb DK462 E 2X 156.7 S4.8 0.0 19881 19. 1 1 
Cargill 3637 E 2X 1S6.1 S6.9 2.2 20328 19.6 3 
Dahlgren DC440 E 2X lSl.S S9.2 1.7 20105 17.9 4 
Cargill 3427 E 2X IS0.7 S8.1 0.0 20216 19.3 5 
Northrup King N3624 E 2X 149.8 S6.9 0.0 19881 18.8 6 
Cargill 2927 E 2X 148.7 60.6 1.7 20105 17.8 7 
Asgrow RX406 E 2X 144.3 S8.0 1.7 20105 19.5 9 
Interstate IS448 E 2X 144.0 !58.S 1 . 1  19993 19.1 8 
Golden Harvest H2343 E 2X 143.0 S6.3 0.0 18429 20. 1 1 1  
Top Farm SX1097A E 2X 141.6 SS.l 0.0 19993 21.5 15 
Horiron 4545 E 2X 141.2 62.1 0.6 19658 17.8 10 
Top Farm SX1195A E 2X 140.4 !59.1 0.6 19881 19.1 14 
AgriGene AG3200 E 2X 140.0 58.7 0.0 20105 18.7 13 
DeKalb DK401 E 2X 138.7 57.3 0.0 19099 17.4 12 
Garst 8777 E 2X 138.2 S3.8 1.1 20105 19.5 17 
Funks G-4120 E 2X 137.0 61.7 0.0 19993 18.0 16 .. 
Top Farm SXl 194 E 2X 136.0 61.7 o.s 20328 18.6 18 
Golden Harvest H2295 E 2X 135.9 60.6 1.7 19993 18.8 19 
Funks G-4070 E 2X 134.4 S8.0 1 . 1  19769 18.7 20 .. 
Pioneer 3787 E 2X 133.S S6.2 0.0 17759 19.l 24 
Garst 8851 E 2X 133.2 <,0.2 0.6 19658 18.6 23 
Garst SC 1594 E 2X 132.9 58.6 0.6 18988 18.3 22 
Asgrow RX337 E 2X 132.3 61.S 0.0 19546 17.7 21 
Interstate IS463 E 2X 131.3 S9.0 1.7 19546 19.1 25 
Kaystar KX-450 E 2X 129.7 S8.3 0.0 20105 18.7 27 
Dahlgren 05911 E 2X 129.6 59.5 0.0 19323 18.4 26 
Pioneer 3921 E 2X 127.6 61.0 0.6 20105 18.5 28 
Funks G-4160 E 2X 125.S 58.8 0.6 186S3 18.7 30 
Garst 8952 E 2X 124.8 (J().8 0.0 20105 18.0 29 
Horizon 8095 E 2X 124.2 S6.0 0.6 19769 19.3 31 
Horizon 3737 E 2X 11S.8 62. 1  0.0 17201 16.8 32 
Pioneer 3917 E 2X llS.1 64.3 0.6 19881 18.3 33 
Means 137.7 58.8 0.6 19658 18.8 
LSD(.05) 1S.8 CV - 7.0 % 
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Table 6. 1991 Com Perfonnance Trial, Area D2(late), Northeast Fann, Watertown, SD 
Type Test " Aver. Perfor-
and Yield Weight Stalk Plants/ % mance 
Brand and Variety Cross B/A Lb/B Lodged acre Moist Score 
Cargill 4327 M 2X 168.0 S8.1 0.0 20216 22.2 1 
Cargill 5327 M 2X 159.2 54.7 0.0 20216 22.0 2 
Golden Harvest H2390 E 2X 153.7 56.1 0.0 19993 22.1 5 
Pioneer 3563 M 2X 153.3 57.1 0.0 20105 21.4 3 
Sigco 1799 M 2X 151.6 59.2 0.6 20216 20.0 4 
Nonhrup King N4350 M 2X 149.0 53.6 0.0 19993 20.8 6 
DeKalb DK48S E 2X 147.0 56.9 0.0 18876 20.7 7 
Interstate IS549 M 2X 146.6 58.8 0.0 19993 21.0 8 
Funks G-4299 M 2X 14S.O S9.1 0.6 19323 20.S 9 
Interstate IS523 M 2X 143.S 58.5 0.0 20105 21.6 11 
Top Fann SX1101 M 2X 143.0 58.7 0.6 19769 20.8 10 
Interstate IS531 M 2X 141.9 57.1 0.6 19881 21.1  12 
Asgrow RX469 M 2X 141.4 59.1 0.0 20105 21.2 13 
Dahlgren DC494 E 2X 1411.1 S5.6 0.0 19769 21.3 14 
Top Farm SXl 101A M 2X 140.6 S6.7 0.0 19881 21.5 15 
Northrup King N4428 M 2X 136.3 56.9 0.0 19099 21.7 16 
Funks 2078X M 2X 131.l 57.0 0.0 19658 20.8 17 
Dahlgren 05999 M 2X 129.1 58.9 0.0 196S8 20.3 18 
Sigco 1099 M 2X 127.7 56.6 0.0 196S8 20.7 19 
Means 144.7 57.4 0.2 19817 21.0 
LSD(.05) 15.8 CV 7.0 " 
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SPRING WHEAT BREEDING 
B. G. Farber and F. A. Cholick 
The studies conducted at the Northeast Farm in 1991 can be divided into two general 
categories: evaluation of experimental lines and purification/increase of experimental lines. 
All experiments were planted on April 2,, 1991, fertilized for a 60 bu/A yield goal and 
harvested on August 12, 1991. During the evaluation step of variety development, it is 
extrerne]y important that one or more locations provide an estimate of yield potential. 
Traditionally, the spring wheat breeding project has used the Northeast Farm as a location to 
provide this essential information. Environmental conditions at the farm generally result in 
higher yields due to adequate moisture and Jower temperatures during plant development 
when compared to most are.as of the state where spring wheat is grown. In 1990, three test 
sites including the Northeast Farmt provided data on yield potential. However, in 1991, the 
average yield at the Northeast Fann was 21 bu/A or nearly one-third of the 1990 yields. 
The primary factors causing reduced yields were two diseases, Head Scab and Bacterial Leaf 
Blight, and temperatures averaging more than six degrees wanner than normaJ for the period 
May 1 through June 15. These high temperatures adversely affected two of the major 
components of yield, tiller number and he.ad size, thereby reducing the yield potential. Later 
in the season, the two diseases reduced the potential even further. Top yielding check 
varieties across nurseries were Butte 86, Sharpt 237, and Guard. 
In the advanced yield trial, 1 1  experimental lines yielded equal to or superior to the 
top yielding check variety. Two of the 1 1  lines exceeded the yield of the best check with the 
highest yield being 29. 3 bu/ A for the experimental SD 3116. In the preliminary yield trial 
(PYT), 1 1  experimental lines exceeded the yield of the top check. The PYT is made up of 
new lines which are being yield tested for the first time. In 1991. the PYT consisted of 
material donate.d by Pioneer International. As a general observation, the Pioneer material is 
somewhat shorter and later maturing when compared to material developed by the SDSU 
spring whe.at breeding project. An additional 400 experimental lines from Pioneer were also 
evaluated at the Northeast Fann and in Brookings. The top performing lines in these studies 
will be advanced to the preliminary yield trials in 1992. 
Da)'. County, The breeding project has had a test location in Day County near Pierpont for 
ten years, in cooperation with De.an Johnson. Two yield trials planted here in 1991 were 1) 
the Advanced Yield Trial (A YT) and 2) the Uniform Regional Durum Nursery. These 
experiments were seeded on April 9 and harvested on August 5. The average yield for the 
bread wheat trial was 39 bu/ A while the durum trial averaged 33 bu/ A. As at the Northeast 
Farmt Head Scab was a major factor affecting grain yield. The average yields of the bread 
whe.at and durums illustrate the greater susceptibility of the durums to this disease. 
The top check varieties in the bread wheat trials were Butte 86 and 2375. In the 
advanced yield trial, 7 experimental lines equalled or exceeded the yield of the best check. 
The top yielding line was SD 3105 which yie)ded 47.0 bu/A. In the durum trial, the top 
yielding checks were Rugby, Ward and Monroe. There were several experimental durum 
lines (developed by the breeding program at North Dakota State University) in the top 
yielding group. Among these high yielding experimental lines were four semidwarfs with 
three of these lines maturing only one day later than Monroe, the early check in the trial. 
• 
• 
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EFFECTS OF HERBICIDES AND APPLICATION RATF.S AND TIMING ON 
SPRING WHEAT HEIGHT, YIELD AND QUALITY 
C. Langner, F. Cholfck, and L. Wrage 
The objectives of this study are: 1) determine the effect of selected herbicides on 
spring wheal yield WHil sl£d qua.lit)' U1i.nJ different herbicide n.ms amf applieabon imags and 
'lj � how herbicides affect yield and .seed quality from he.JUil � on .main 
sterns or tillm. nm flYt! oobicfdm used were Harmony x. llaPvtl SGF, 1.-4-D � 
Tiller, and Hoelon; each applied at two rates, recommended and double the recommended 
rate. The three stages of application were 3-leaf', 6-leaf, and early boot. The experimental 
design was a randomized complete block with 4 replications. Plot size was 7 by 35 feet. 
Butte HRS wheat was seeded on April 19, 1991 at 88 pounds per acre. Plots were sprayed 
with a 'pressurized bicycle plot sprayer• with a 20 gpa output at 40 psi. Both rates were 
applied at each leaf stage. Dates of application were: 3-leaf (May 13), 6-leaf (May 30), and 
early boot (June 14). One row, a meter long, was measured and marked in each plot. Main 
stems in the marked area were tagged at the S-leaf stage. The tagged main stems and tillers 
were clipped at ground level and measured at harvest. He.ads from main stems and tillers 
were removed for further evaluations. Each plot was then harvested for yield. This was 
first year data from a two-year study; therefore conclusions will be developed following the 
1992 season. Information on seed quality was incomplete at the time this report was 
prepared. 
There was a significant difference between single rate and double rate over herbicide 
treatments. The double rate averaged 2 bushel less yield than the single rate. 
Treatment 
Atnine 2,4-D 
Banvel SGF 
Harmooy X 
Hoelon 
Tiller 
3-Leaf 3-Leaf 
Main Tiller 
Stem 
in in 
28.01 27.31 
28.2 27.06 
28.74 27.SS 
28.94 27.76 
26.38 26.62 
CHECK-Main 
CHECK-Tiller 
CHECK-Yield 
Orow1h St.Ip at Hm,icide Application 
:M.af 6-1...oaf 6-IAf 6-Lolf Early Boot Stage 
Yield Main Tillor Yield Main Tillec Yield 
Stom Stem 
Im/IE in in bu/ac 
28.14 28.79 28.2 29.84 27.9S 27.12 24.43 
30.66 27.65 27.22 27.8 27.61 26.82 24.78 
30.13 27.7S 27.17 29.55 18.S4 26.91 28.67 
29.48 21.35 27.36 29.36 27.71 27.31 26.53 
26.02 26.38 27.61 26.91 23.S7 24.95 21.97 
29.17 in FLSD O .05 Main 1.611 
27.91 in Fl.SD O .OS Tiller 1.58 
31.1 bu Fl.SD O .OS Yield 2.927 
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OAT R.aEARCH 
Dale Reeves and Lon Hall 
The preliminary herbicide screening test is a cooperative effort with the oat project 
and the extension weed staff to screen established varieties and promising lines for herbicide 
injury. Recommended and doubled rates were applied to four varieties or lines at the 3-4 
leaf stage. Results indicate MCPA amine, Bronate. and the low rate of MCPA + Dicamba 
caused the least injury; howevert this may change with the variety. location, year, or stage of 
plant development. Generally, MCPA amine caused the least amount of injury. Other data 
has shown plants are more sensitive to Bronatc and D� � at the 6-7 leaf stage. 
Herbicide injury varies with environmental conditions,  itwffil location-years are 
needed to show overall effects and interactions with variety t herbicide, and environment. 
The uniform midseason nursery hu 35 Jines, which are being considered for release, 
from several locations in the United State!. The breeding nurseries consist of lines selected 
for this area. A total of 1079 yield plots were tested overall. A nursery comprised of 40 
selections out of Troy was also grown. These selections have a range of maturity earlier than 
or equal to Troy and, based on one years data, show an increase in yield and test weight. 
The Mississippi Valley Regional Barley trial was grown here as well. 
Herbicide Treatment N.E. Station 3 Location Av1 Yield (% of Check) 
Herbicide Rate Yield TWT Yield TWT N.E. 3 Loe 
(ai/a) (bu/a) (lb/b) (bu/a) (lblb) Station Avg 
% 
Che.ck 8'.2 31.9 83.1 31.7 100 100 
MCPA am .5 8S.S 33.4* 84.0 32.1 100 101 
MCPA am 1.0 8S.7 34. 1* 83.9 32.1 101 101 
2,4-D am .5 74.4* 32.S 77.9 32.0 87 94 
2,4-D am LO 63.4• 31.9 <,6.9 31.3 75 81  
Bronate .15 86.S 32.4 83.0 31.S 102 100 
Bronate 1.5 86.0 33.7* 83.9 31.9 101 101 
Dicamba + . 125+ .2 82.8 32.3 83.3 31.2 97 100 
MCPA am 
Dicamba + .25 + .s 79.1* 31.3 78.6 30.8 93 9S 
MCPA am 
*LSD ,a, 3.0 .9 
AH comparisons are made with the check. 
• 
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1991 FLAX BREBDINO 
Kathleen Orady 
A yield trial of named flax varieties and experimental lines from SD, ND and Canada 
was grown at the Northeast Research SUI.ti.on and two other locations in 1991. The purpose 
of the trial was to provide performance data on relcued flu varieties to farmer/growers and 
compare perfonnance of experimental lines to established checks in order to identify possible 
new varieties. 
In 1991, 22 experimental lines from the SDSU flax breeding program were tested against 
17 named varieties (checks) and 4 experimental lines from ND and Canada. The trial was 
seeded on May 1 1 ,  1991 in a randomiz:ed complete block design with 3 replications. 
Growing conditions were generally good throu&hout the season. Yield and height data on the 
43 entries in the test are presented in Table 7. 
The overall me.an yield across varieties wu 20.4 bu/acre. The highest yielding check 
variety was NorMan, which averaged 23. 7 bu/acre. Cl 3306 was the highest yielding 
experimental line, with 24.9 bu/acre. 
Table 7. Data on flax varieties and experimental lines grown at the Watertown NE Research 
Station in 1991. 
Yaricb'. Odaio -v m 
Clark SD-83 
Culbert 79 SD-79 
Day SD-90 
Dufferin CAN-1S 
Flanders CAN-90 
Flor ND-81 
Linott CAN-66 
Linton ND-08S 
McGregor CAN-82 
Neche ND-88 
Nor Man CAN-84 
Omega ND-90 
Prompt SD-89 
Rahab SD-8S 
Somme CAN-90 
Verne MN-87 
� l:::icld 
(bu/A) 
1,., 
1,., 
21.1 
22.6* 
23.3* 
19.2 
19.7 
19.8 
23.0• 
14.9 
23.7• 
20., 
20.0 
20.9 
17.8 
17.8 
Buk EJant Hci&bt 
(cm) 
41-42 58 
41-42 (,() 
18-19 56 
10 67 
7 64 
29-30 SS 
26 S4 
2S 51 
8 66 
43 61 
5 72 
22 58 
23-24 54 
20-21 59 
36-37 61 
36-37 59 
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Table 7. (cont.) 
�ri� atiaio - Im Sml Ii&ld Ba11k :ela.Qa He.i&b£ 
(bu/A) (cm) 
Vimy CAN-86 17.76 38 60 
CI 3270 CAN-exp 24.3* 3 56 
Cl 3281 ND-exp 15.7 40 63 
CI 3283 ND-exp 22.3* 12 67 
CI 3285 ND-exp 23.4* 6 66 
CI 3296 SD-exp 18.4 33-34 59 
CI 3297 SD-exp 22.1• 9 S9 
CI 3304 SD-exp 24. 1• 4 61 
CI 3305 SD-exp 21.2 lS.19 SS 
CI 3306 SD-exp 24.9• 1 61 
CI 3307 SD-exp 22.1• 13-14 59 
CI 3308 SD-exp 20.9 20-21 51 
SD88BS8 SD-exp 20.0 23·24 S4 
SD88C55 SD-exp 19.6 27 S6 
SD88C944 SD-exp 21.4• 17 64 
SD88D61 SD-exp 21.5* 16 S8 
SD88F.54 SD-exp 19.2 29-30 58 
SD88F55 SD-exp 22.1• 13·14 60 
SD88E23 SD-exp 19.4 28 56 
SD88E27 SD-exp 18.4 33-34 53 
SD88F.59 SD-exp 17.4 39 58 
SD88F19 SD-exp 17.9 3S 57 
SD88F51 SD-exp 22.4* 11 66 
SD88F52 SD-exp 24.7• 2 64 
SD88F53 SD-exp 19.0 31 SS 
SD88F54 SD-exp 22.0• 15 56 
SD88FS8 SJ2-em Llal 32 �� 
Test mean 20.4 59 
I.SD.as 3.5 6 
Ct:Y:1 l-0.6 5.8 
*Indicates a variety that was in the top-yielding group bued on the LSD. 
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SEED MILLET STUDY 
J. Smolik, L. Evjen and A.  Heuer 
Objectives: Measure yield of four seed millet varieties. 
Methods: Plots were planted 26 June, and all varieties were seeded at 16 lb/A. Plots were 
21' wide and 135' long. An 8·fool wide swath from the center area of each plot was 
harvested for yield determination. Each entry wu replicated twice in a randomized complete 
block design. 
Results: A considerable amount of lodgina wu noted in both Dawn and Min-Son. The 
highest yielding variety was Rise, however, none of the yield differences were statistically 
significant (Table 8). 
Table 8. Yield of four millet varieties, NE Station, 1991. 
Dawn 
Min·Son 
Cerise 
Rise 
Yield (Bu/A) 
34.� 
35.9 
38.0 
42.6 
*Average of two replications, yield differences were non·significant. 
SOYBEAN RESEARCH 
Roy A. Scott 
We tested 300 soybean breeding lines in maturity groups O and I in nine different 
experiments. Plots were planted on 20 May, 1991. Plots were 20 feet long in 30..inch rows. 
Four-row plots were used, but to eliminate border effects only the center two rows were 
harvested for yield. We recorded data for plant height, lodging, and maturity during the 
season. After harvest we recorded data for yield, seed quality, and seed size in grams/100 
seeds. 
ResuJts 
Most group I lines were not fully mature before the killing frost on 17 september. 
However, all lines were mature enough to produce acceptable yield information and good 
seed quality. Average seed quality ranged from 2·3 using a rating scale of 1-S, where 1 is 
the best, and S is the wont. Average yield at Watertown was slightly lower than our 
Brookings tests. The experimental lines perfonned well, compared to the checks. Some 
lines outyielded the checks significantly, and will be retested in 1992. 
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1991 POTATO ROTATION STUDY 
D. J. Oallenberg and L. Evjen 
The basic objective of this long-term study has been to monitor disease pressure and 
yield in potatoes planted in a particular crop rotation sequence. Potato plots were established 
in an area that has been in a potato-spring wheat,com rotation since 1986. The varieties 
Kennebec and Red Pontiac were planted on May 21 in 40 inch rows with approximately 12 
inches between seed pieces. Observations of plants during the season and of tubers at 
harvest indicated relatively low disease pressure. In the past, Rhi,zoctonia, Fusarium and 
other tuber problems have been observed at harvest althou1h foliar disease pressure has been 
consistently low. 
Plots were harvested on September 20 and total tuber yields taken. Mean converted 
yields were 108 cwtJA for Kennebec and 124 cwt/A for Red Pontiac. These yields were 
lower than in 1990 when the same varieties averaged 15.S and 141 cwtJA, respectively. The 
variety Kennebec was used in the study in each of the six seasons. Yields during this period 
were: 1986 - 224 cwtJA; 1987 - 223 cwt/A; 1988 - 76 cwt/A; 1989 - 121 cwtJA; 1990 -
155 cwtJA; 1991 - 108 cwtJA. Disease pressure did not appear to be a significant factor in 
overall yields although tuber quality was affected in some seasons. Weather was 
undoubtedly the primary factor in determining yields in these plots over the six year period. 
Future studies will examine the effects of changes in the rotation (length of rotation 
and crops used) and other cultural practices on specific pathogen populations and disease 
development in potato. 
YIELD TRIALS OF OSMOTIC ADJUSTMENT POPULATIONS IN CORN 
James Wassom 
Osmotic adjustment is a trait of com that allows it to compensate for drought conditions. 
Although com can be bred for drought conditions. drought tolerant varities tend to be low 
yielding in normal moisture conditions when compared to other varieties. Com varieties with 
high osmotic adjustment may be able to tolerate drought while retaining the ability to yield well 
in normal moisture conditions. 
We have developed 6 open-pollinated populations of com by selecting for either high or 
low osmotic adjustment and then allowing random mating of the selected plants. Populations 
with low osmotic adjustment should yield less than high osmotic adjustment, if drought 
conditions prevail. The 6 populations, as well u the original populations from which they were 
selected, were compared in a yield trial at the Northeast experiment station. We found no 
significant differences in yield between the populations. The lack of differences is probably due 
to the abundant rainfall during the grain-fill period -there would be little expression of the 
osmotic adjustment trait under such conditions. 
• 
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BREEDING AND DEVELOPING DROUGHT TOLERANT MAIZE POPULATIONS 
0. Sosa and Z.W. Wicks 
This study was undertaken to look at the effect of moisture stress and non-stress on three 
recurrent selection schemes in com. The original population in this study is a synthetic made up 
of commercial hybrids that show some degree of drought resistance. In 1984, S. plants from the 
original population were selfed and topcroued on CMIOS inbred tester. The following year, St's 
progenies were grown in a drought stress environment, and topcrosses were grown in a non­
stress environment. The mean yields were ranked from best to lowest yielding, and four 
populations were resynthesized using remanent Si seed. High S1 population was resynthesized 
based on the highest yielding fraction of the St yield test in the stress environment. The high TC 
population was resynthesized based on the highest yielding fraction of the topcross yield trial in 
the non-stress environment. A high aggregate population was resynthesized based on the highest 
combined rank index of the S, yield in the stress environment with its topcross yield in the non­
stress environment. A low aggregate population was resynthesil.C:d based on the lowest combined 
rank index. In 1987, the same procedure was followed using the high aggregate population as 
source of Sl •s and topcrosses and four new populations were resynlhesize.d. In 1991, these eight 
populations, along with the original population were grown in lS locations with different degrees 
of moisture stress. Two of these yield trials were planted at the Northeast Research Station at 
Watertown, South Dakota. The experimental design was an RCB with three replications and a 
plant population of 48000 plant/ha. Table 9 shows the performance of the different populations. 
Table 9. Means of grain yield of original and selected populations evaluated during 1991. 
15 LOCATIONS WATERTOWN(!) WATERTOWN(2) 
YIELD• YIELD YIELD 
POPULATION (kg/ha) RANK (k&lha) RANK {kg/ha) RANK 
ORIGINAL 5215.9 3 7465.0 2 6153.1 4 
HIGH AGG C l  4928.9 7 6233.3 6 4824.0 8 
HIGH TC C l  5327.4 2 6849.2 3 691 1.0 2 
HIGH Sl  C l  5 1 1 1.7 4 6296.1 s 6211.2 3 
LOW AGG Cl 4670.8 9 6160.1 7 5841.8 6 
HIGH AGG C2 5639.9 1 7749.2 1 7615.6 1 
HIGH TC C2 5028.4 6 6323.7 4 4739.8 8 
HIGH Sl  C2 5061.9 5 6296. 1 8 5542.7 9 
LOW AGG C2 4912.3 8 6148.0 9 5856.0 5 
MEAN 5317.6 6535.8 6115.9 
LSD (0.05) 31.5. 7 1629. 1 1137.3 
• at 15. 5 % moisture. 
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ALFALFA CULTIVAR YIELD TF.ST 
E.K. Twidwell, K.D. Kephart, and R. Bortnem 
Two alfalfa cultivar yield experiments were conducted at the NE station during 1991. 
These tests were conducted to determine yield perfomwtce of various alfalfa cultivan and 
experimental lines when grown in NE South Dakota. 
Four harvests were obtained from the study planted in 1988. Total seasonal yields ranged 
from 5.23 to 7. 78 Tl A with some significant differences among the cultivars detected (Table 10). 
Above normal precipitation throughout the growing season permitted one more harvest than is 
usually obtained at the NE station. Average yields obtained in 1991 were double those obtained 
in 1989 and 1990. Three-year ave.rage yields ranged from 3.72 TIA for 'Premier' alfalfa to 
5.15 TIA for '5262'; significant differences among the 28 cultivars were present. One reason 
for yield differences among cultivars may be due to plant mortality that occurred during the 
winter of 1989-90. Results from visual ratings performed in April 1990 indicated that there 
were significant differences in winter damage among the cultivars. These differences in winter 
damage translate into significant cultivar differences for yield in 1990 and also probably in 1991. 
It is interesting to note that most of the cultivars that yielded relatively low in 1990 remained 
at that level in 1991. Results from the 1988 study are particularly valuable to producers 
concerned about selecting cultivars that a.re persistent and high yielding under adverse winter 
conditions. Conditions that were present during the winter of 1989-90 are not expected to be 
present very often. Information obtained during severe winters indicate that some cultivars 
tolerate these conditions better than others. 
Another experiment was planted in 1990 consisting of 36 cultivars. Four cuttings were 
obtained during 1991 and some significant yield differences were found (Table 1 1). Average 
total yield in 1991 was 7.19 TIA, which is the highest average yield reported at this station in 
several years. The fall soil moisture reserves appeared to be adequate and if normal 
precipitation is received during the winter and spring it is hoped that this test will continue to 
be highly productive in 1992. 
.. 
• 
.. 
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v,eld of 28 •lf•lfa cvltlvat"S pl111tad April 28, 1911 at the North .. tem a .... rch Station, .. 
1·Cut !·cut J·tut Tur Relative 
'!,,!lllY!!: 'i lllll t9311 ffll� •·a-· 111rt� 
5262 
o:;i·····;:i1·····;:i1·····;:;1
tane �,, ec ... ,:.;·····;:ii·····r:11·····;:;; 
526 
lit 10 
Vernal 
NTO 11112" 
16639" 
120 
5432 
AP 8620• 
AP 1631• 
M19nu11 + 
Dart 
Arrow 
sx 424 
DIM25 
FSRC 87M1c 
Ma;run I l l  
FSRC 17Nl• 
Vector 
FSRC 17N1c 
Cht•f "'"• 
WL 225 
Sll 217 
�rm·
r 
Cl•rran 
Pr•l•r 
AVERAGE 
"8-U_.t ;; -
Ulll{l!I . ..  
0.56 
0.76 
0.77 
0.54 
O.SJ 
0.71 
0.49 
0.67 
o.ss 
0.52 
0.54 
0.57 
0.62 
0.61 
0.67 
0.57 
0.57 
0.62 
0.70 
0.58 
0.61 
0.47 
0.60 
0.58 
0.53 
0.67 
I! 
l.'6 J.94 J.47 
4.45 J.71 J.25 
4.00 :S.17 J.Z1 
J.7J 4.D Z.99 
J.54 J.63 J.ZS 
J.11 J.4S J.09 
3.91 3.11 2.9' 
3.16 3.29 2.14 
J.14 J.1J 2.80 
3.92 3.21 2.16 
3.55 3.10 J.14 
3.94 3.09 2.94 
3.15 3.00 2.a, 
4.12 2.95 2.,. 
l.60 J.01 2.14 
4.00 J.04 2.H 
3.86 2.98 2.'9 
4.06 2.83 2.!50 
3.111 3.00 2.!5!5 
4.15 2.64 2.79 
3.11 2.a 2.,0 
3.41 Z.19 2.'6 
3.39 2.76 2.'3 
3.53 2.11 z.,o 
3.62 z.,, 2.41 
3.56 2.71 2.21 
0.57 J.46 2.48 
0.60 J-.iO L'\J 
-'.A 
o_r.1 "-!S 
1.35 '·" 1.36 7.65 5.0I 
1.09 1.24 1 . 15 6.75 4.96 
1.za 1.ZI 1.23 6.99 4.95 
1.09 1.06 0.70 S.14 4.6J 
1.11 1.17 1.14 6.71 4.63 
1.01 1.29 1.09 6.47 4.51 
1.24 1.25 1.29 6.72 4.58 
1.1J 1.JZ 1.12 6.40 4.51 
1.16 1.JO 1.t7 6.42 4.46 
1.04 1.25 t . 1' 6.20 4.44 
1.06 1.z, 1.22 6.66 4.44 
1.os 1.11 1.13 6.27 4.43 
1.01 1.Z7 1.20 6.33 4.36 
0.91 1." 1.16 S.91 4.33 
1.06 1.26 1.14 6.30 4.30 
1.01 1.1, t.  14 5.17 4.30 
1.02 1.2:, 1.11 6.06 4.30 
1.04 1.13 1.oa S.74 4.21 
0.94 1.16 1.10 S.75 4.21 
0.14 1.03 1.05 S.70 4.17 o.ar 1.17 1.0, 5.59 4.oa 
1.00 1.19 1.12 5.91 4.06 
0.,1 1.11 1.11  5.80 3.98 
0.16 1.1, 0.99 5.54 3.96 
0.90 1.19 1.oe 5.64 3.94 
0.91 1.16 1.19 S.54 3.94 
2.11 0.17 1.09 0.97 5.ZS 
i.11 1.111 ,.n l�ll 6..11 
..__ ,- 4 ..-l -4r'7 "·,. "· '" a.n ,.15 0,41 
" ThrN ye•r •venee t.11-.d • fl!i!Jt-1111Ul!-UIMll\t yeer .,,.us.. ltlt, 11'90"' - wn. 
• s Relative Perfo..-.:e -s A'tla Qf wrtlvtr S•yr ewr.,. � J"f'l' PVltl v:f tlL RJHfv1r11. 
c Experl111ntel l lne, not EIIFl"II\HJ lltl'kt!Iad. 
" Average hel"Yfft Mturitr, OL1.11 � on IC•lu .,.. Fick t�J �=r;by"""Cl:Jl.ftf index • • NS . NNM � c1.1ltlqr11 � al fltMtly dtff•r.,t ti. - Cl.lit Ll'I,! � �lfty. 
..  I .. 
118 
116 
113 
113 
106 
106 
105 
105 
103 
102 
101 
101 
101 
100 
99 
9e 
91 
9' 
96 
96 
95 
93 
93 
91 
90 
90 
90 
3.72 15 
J..]I 
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fti:r yield of J6 •lf•lf• cultlver11 pl.nted •, 4, 1990 at the Northentem lnNrch Static.a, f mta. 
'l  lo'V .. 
VS·W" KA m• l.lt l.3 7..TI 'tff 
Multi ·rlier 1.-12 1..41 �:Jt nu Centur on 1.u l..36 mt, 
Garat 6JO ,.,. l.3' "-� U:19 
OIM\ 1.g , .'6 1 . .H \OS 
G·2833 1.59 3.51 1.29 1.39 1.11 1.SO 104 
VlP 1.66 3.JI 1.21 1.4J 1.19 1.,1 104 
G·Z&41 1 .6J 3.50 1.29 1.42 1.24 1.44 104 
ff 174" 1 .41 ].15 1.3:S 1.51 1.4' 1.44 103 
Dlc-122 1.59 ].]2 1.JI 1.42 1.]1 7.42 103 
Multi King 1 1.64 3.37 1.21 1.39 1.J6 7.40 103 
5364 1.58 ].41 1.30 1.40 1.28 7.39 103 
crown t l  1 .63 J.42 1.26 1.31 1.29 1.JJ 102 
8837N" 1.53 3.26 1.28 1.41 1.37 7.33 102 
5262 1 .49 J.28 1.32 1.41 1.29 7.]0 101 
SK 217 1.58 3.09 1.34 1.41 1.31 7.29 101 
Gllf9t 645 1 .65 3.20 1.30 1.42 1.]2 7.24 101 
8N.1N" 1.57 3.31 1.21 1.35 1.]0 7.24 101 
WL 225 1.52 3.23 1.31 1.]9 1.]1 7.2J 101 
120 1.54 3.50 1.23 1.34 1.17 7.2J 101 
Bahr 1.58 3.50 1.22 1.24 t.26 7.22 100 
Perry 1.55 3.33 1.23 1.]5 1.:so 7.20 100 
Alle,lance 1 .47 ].17 1.42 t.40 1.19 7. ti 100 
Serenac Alt 1 .42 ].25 1.25 ,.s, 1.27 7.16 100 
A11rn1or 1.46 J.14 1.25 1.43 1.31 7.13 " 
MN GAf·14" 1 .42 ].21 1.34 t.40 1.17 7.11 " 
H 154 1.55 2.84 t.JZ 1.48 1 .45 7.0, " 
Wrll'IG l er 1.53 ].]] 1.26 1.26 1.20 7.04 ,. 
W2i4' 1.49 2.99 1.30 1.38 1 .35 7.02 98 
Ill ]17 1.45 J.13 1.27 1 .40 1.20 6.99 97 
flint 1.6J 3.15 1.22 1.31 1.25 6.92 96 
Vernal 1.54 3.29 1.21 1.21 1.07 6.77 � 
SOHL 1• 1.51 3.14 1.ZZ 1.20 1 .07 6.6S 92 
SOHS6• 1.63 3.37 1.14 1.10 o.� '·" 91 
MTO $82" 1.50 3.18 1.12 1.1' 0.96 6.40 19 
AFYF &If 1.59 3.20 0.97 0.99 0.79 5.95 13 
AVERAGE l.H J.!D 1.27 t ..16 ,.a 7.11) 
llllf:W'li 4.1 4.1 l.J) 3.1 i.� 
LSDH, 1• .. � fl.a, a.w :9,jl O.B v.n 
• l. _.l!lat-lviii fl�-e. s: rrtl'CJ d' wlflwfl 1911 )'l1tU:I r. 1991 1!11.d •• •ll �uttf.,vs., • 6•1'11!11nfJll lt1e1 not: Wl'l'fflt'l-y 111rkt:C'ld.. 
• �-..raiilf hrv•t ll!!l'f.W�f\!� V1tlur � .,  OLu Jll"II llU:l Oia> --"�:f.-.��t frdnk • S, .. � ...... c:.ultfY1n flOt •1r,nffh!.ntly dlfftl"ent et u11: D.m lm �, prlilOilbil Uy. 
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THE USE OF SOIL TESTS TO PREDICT FERTILIZER NITROGEN NEEDS OF CORN 
R. Gelderman, S. Drymalsld., and L. Evjen 
Introduction 
AgpFtJ:dfflilLdy »� of the total Cat.i.lm:r � applied Jn Solllh Dakota is used on 
com. n:-, need ror efficmnt and profitable nitrogen ffl'!ffltlmcndatiom thr cam is apparent. The 
� slride Oi'fillhmle ftlr �memfinl Cenilizcr ii I soil wt. Sail leSb nml to be correlated 
u, fuml respon.se data � as ll'l{)Oried her!. 
Thi! obj«Ll ·e. or lb� Jtndy it w dm!rmti•e the relationship of the nitrate-nitrogen soil test 
to )1l$J tt3POn2 gf Q1ffl from ;iddm& l'Wi'DI� fertilizer. 
Methods 
The study was located on the north side of the Watertown Station on a Brookings soil. 
These soils are deep, silty clay loam locn 1J¥CJ gJiJd.al Jill. Results of the soil tests from 
samples taken in the spring of 1991 (at p1Jun{n1) an: shown in Table 12. 
Table 12. Spring soil test results of nitrogen com studies, 
Watertown Station, 1991. 
lb/acre 
36 124 
O.M. 
" 
3.8 
p K 
lb/acre 
23 290 
pH 
6.3 
The soil tests for nitrate-nitrogen indicated moderate levels of nitrogen in the top two feet. 
These levels are fiQ1. unusual oonsidering soybean (3S bu/acre) was the previous crop. 
Approximately 88 t1u/Em of railablc N was located in the two to four foot depth. This is 
higher than the 30 lb/acte a:ve-.rqe 11SU1lly found at this depth. Soil moisture at planting was 
considered below normal. 
Phosphorus is considered medium and additional phosphorus was applied with the planter 
to eliminate this as a limiting nutrient variable. Potusium is considered high here. The pH is 
slightly acid. 
The previous crop was soybeans. The area was disked before planting Pioneer 3732 on 
May 10, 1991 at a population of about 221000 pl&nn pc.r am:. The nitrogen fertilizer treatments 
were spread on the soil surface as ammomwn nltrll2 � da)'I amt planting. The first true 
leaf was emerging at this time. The N rates oll'!d were Of JQ, 60, 90, mtd 120 lbs of actual 
nitrogen per acre. Each treatment was replicated five times. The plots were hand harvested on 
September 23, 1991. 
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Rew Ju nmJ Disrompn 
The growing season precipitation wu much above nonnal and plants were not water 
stressed at this site. The average grain yields a.re shown in Table 13. 
Table 13. Avcrqe com grain yields for the 
nitrogen study, Watenown Station, 1991. 
Rate of N Grain Yield 
lb/acre 
0 
30 
60 
90 
120 
Sign. of F 
bu/acre (15%) 
132 
141 
142 
143 
142 
0.008 
Corn grain yields were significantly influenced by nitrogen treatments. The 9 bu/acre 
response appears to be from 30 lbs of nitrogen or less. This response to this level of nitrogen 
is not surprising. The estimated N requirement for 132 bu/acre com would be 190 lbs/acre. 
There was 124 lbs available N in the top four feet this spring and llS lbs NO:J-N/acre after 
harvest. Therefore, most of the N that was taken up by the com came from organic matter 
breakdown, including the previous � legume coronDUlion. 1Jtb mim:.ralmuioo contribution 
was approximately 150 lb N/acre ir � usumc the full 30 pounds of a&lat nj tmgcn was needed. 
In summary, a 9 bushel com yield mat:iUi: wa 11:i!ff from about 30 lbs/acre of added 
nitrogen. The apparent mineralization of orpnic JUJrogffl was much higher than expected. The 
amount or nltn,gcn becoming available each-year through mpnic maucr decay depcnrls, grc.a:tly 
on � oooditions, past crop and tillage. Even with lhiS Ilmllmil.ffl, UIC nitmlc· flU:rttgell le:sl 
can prevent excess nitrogen from being applied to fields where available soil nitrogen is well 
above crop N needs. 
• 
• 
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SPRING WHEAT FOLIAGE FUNGICIDE TRIALS IN NE SOUTH DAKOTA IN 1991 
G.W. Buchenau, Shaukat Ali, F.A. Cholick: & J.D. Smolik 
Foliage fungicide trials were conducted at two locations in Northeast South Dakota in 
1991, one at the northeast experiment station near South Shore (experiment 1) and the other 
located on the Dean Johnson farm near Pierpont (experiment 2). Both experiments were part 
of a program designed to test the validity of tanspot prediction systems and related spray 
advisories, and also to provide additional data for improving these systems. The objectives 
and experimental designs were similar at each location, therefore we will present the results 
of both experiments here. 
Materials & Methods: 
In experiment 1, Butte 86 was planted on April 18 using a commercial grain drill 
with the middle rows blocked to provide 7 row plou 42* wide by 15' long. The plots were 
separated by a one foot space on the sides, and a 5 ft alleyway at either end. Fungicide 
treatments were arranged in a randomized complete block design with S replications. 
In experiment 2, seven-row plots were planted on 20 ft centers on 9 April with a 
small plot planter. Six foot alleys were maintained between plots, and these were planted to 
winter wheat which served as a ground cover and a rust spreader. The plots were arranged 
in a randomized complete block design with 4 replications. 
Fungicides were applied with a C� pressuriz.cd spray rig calibrated to deliver 30 
gallons of liquid per acre at 30 psi. As originally planned, fungicide schedules were based 
on 1) 'Traditional, application schedules and dosages for the fungicides, and 2)weather 
driven schedules based on the frequency and timing of infection periods. Problems with the 
rainfall data from the automatic weather station at the NE farm precluded efficient use of the 
programs and we used manual weather data for implementing modified weather driven 
schedules. Weather/disease driven fungicide application 'triggers' in experiment 1 were 
l)after 1-2 lesions were present on 2nd (penultimate) leaves and growth stage was before 3/4 
berry, and 2) following the first rain after heading. In experiment 2, only one such trigger­
the first rain after heading-was used. Data from all tentative weather driven treatments for 
which the triggers were not pulled (i.e., not receiving fungicides) were included in the means 
for 'untreated' plots. 
Infection periods in experiment 1 were determined using our SEPTORl modification 
of EPINFORM, a system originally developed for Septoria diseases in Montana. In addition, 
dew period duration and temperature during the dew period was integrated into Blitecast 
indices according to the Wallin criteria used to fon:cast potato late blight in other areas. In 
this, each day is rated on a 0-4 scale, with zero indicating no infection, and 4 indicating a 
very favorable infection period. Since no automated weather station was present near 
experiment 2, rainfall at Aberdeen and the NE Farm were used to estimate infection periods. 
In addition to fungicide application, KCl wu applied to certain tre.atments as a 
postplant application at 120 lb/ A. 
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Resut�: 
A. Experiment 1 .  
Tanspot developed slowly in both experiments in spite of the unusually high rainfall at 
each site. We attribute the late initiation of infection in Experiment 2 to the low level of 
inoculum that overwintered on the soybean residue. This argument however, does not hold 
true for experiment 1 whim -V.'ti nn ground previously cropped to wheat. Furthermore, we 
observed mature pseudothedl. {ovc:rwinu:nng structures) of the causal fungus in the plots on 
9 May. albeit they were relatively few in number on the rather light surface residue. Our 
modification of EPINFORM indicated that S infection periods occurred in experiment 1 
during the season. These infection periods � based on temperature and rainfall, and the 
duration of a latent interval between periods is governed by degree--days. Specific.ally, 
infection periods occurred on 27 April, 29 May, 4 June, 14 June and 26 June. However, the 
first leaf had not emerged on 27 April (Table 14), therefore no infection could have 
occurred. The weather data indicate that no other infection periods occurred before the 29 
May period. Therefore, this was the effective primary infection period at the site. Since 
ascospores that were mature in early May were likely discharged by mid-month, it is 
probable that much of the overwintering inoculum was dissipated by the time weather 
conditions favored primary infection. Some of the pertinent information on growth stages 
and related weather events is presented in Table 14 and Figure 2. 
Fungicide treatment significantly affected tanspot but not yield or seed size (Table 15). 
In particular. 2 or 3 applications of mancozeb reduced disease the most. It appears that the 
applications made on date 163 (12 June, boot stage) was most critic.al since the single 
application made on day 171 did not result in control, and the three application schedule 
starting on day 156 was not better than the two applications made on day 163 and 171. 
Disease was present in only tnce amounts on the flag leaves on day 163, and second leaves 
averaged about 2.S lesions. By day 171, disease had increased only slightly to 0.6 and 3.6 
lesions per flag and 2nd leaf, respectively. 
Soil applied chloride did not reduce tanspot in plots receiving no fungicide, but 
reduced tanspot in Tilt sprayed plots. The nature of this unusual interaction is not clear at 
this time. 
Neither yield not test weight were significantly increased by fungicide or chloride 
treatment. This probably was due to the overriding influence of an uncontrolled scab 
epidemic. 
B. Experiment 2 (Day Co). 
Disease in experiment 2 started very late in the season in spite of frequent, heavy 
rains. Flag leaves had 0, 0.05 and 0.2 lesions on S June, 12 June (heading) and 24 June 
respectively. Similarly, 2nd leaves had 0.2, 0.2 and 1.66 lesions on the same dates. 
However, from boot to milk stages, tanspot on flag leaves increased at a rate of r=0.23. 
This value represents a moderately fast rate of increase. 
• 
Most foo.gicidc tn':.;].bnmts fflluced fiq leaf disease significantly or nearly so, 
particularly l appiieatinns of lllQltCOffll (Table 16). There also was a tendency for some 
control with soil applied KCl, but the difference was not significant with or without Tilt r 
protection. The late application of mancozcb was apparently responsible for a large part of 
the disease reduction on flag leaves, but this was not so apparent on second leaves. Neither 
yield nor kernel weight were affected by funaicide treatment, probably because of extensive 
damage due to headblight (scab) which was not controlled by any of the treatments. 
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Table 14. Growth and maturity of Butto 16 1prln, wheat in experiments 1 and 2 in 1991 as 
predicted by arowinl degree days and periodlcllty verified. 
Emergence of Exp l (Northeast Parm) Exp 2 (Day Co.) 
Leaf or 
Day of Year Growth Stare nm,- Dm Day of Year 
Planted 18 April 101 9 April 99 
Leaf 1 8 May 128 ZS April 115 
Leaf2 12 May 132 4 May 124 
Leaf 3 16 May 136 1 1  May 131 
Leaf 4 21 May 141 16 May 136 
Leafs 25 May 145 21 May 141 
Leaf6 29 May 149 2S May 145 
Leaf 7 2 June 153 29 May 149 
Leaf 8 7 June 158 2 June 1S3 
E Boot  10 June 161 7 June 158 
Head inf 18 June 169 1 1  June 162 
Anthes is 19 June 170 14 June 16S 
Milk 8 July 119 7 July 188 
Dough 16 July 197 IS July 196 .. 
Hard Ripe 20 July 201 19 July 200 
Hu\lesl.aJ 5 Aul 2)7 StMR 217 ya 
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Table 15. Results of the 1991 foUaae fungicide experiment 1 (N. E. Farm). 
Tre.Ill'l'ltill Application Tan.spot on Yield 
Dates Flag Leaves 
9 Jul� (190) (Bu/A) 
No fungicide, no KCl 30.3 19.1 
No fungicide, + KCl• (129) 29.0 17.9 
TILT, 50 g ai, 0 KCl 1S6 25.0 19.5 
TILT, SO g ai, + KCI 156 13.0 21.2 
Mancozeb, l .S lb ai/A/Appl, 0 KCl 156. 163. 171 11.0 17.2 
Mancozeb, 1 .S lb ail A, 0 KCI 163, 171 .. 14.0 18.0 
Mancozeb, 1.5 lb ail A, 0 KCI 171° 37.0 16.2 
Bayleton, 2 oz ai/ A, 0 KCI 163i. 29.S 18.7 
FLSD_01 12.2•• (3.7) 
Cle. vs. any 10.0 3.0 
17rigger 1 - When disease � 1 lesion12od leaf + maturity < full berry. 
O'J'rigger 2 - Following the 1st rain after heidioa 
Table 16. Results of the 1991 spring wheat foliar fungicide experiment 2 (D� Co.). 
Tanspot on Fla, Leaves 
Treaunent & Application Date(s) 
9 July 1, July and Rate (ai) per Application per Acre 
(Late Milk) (dough) 
Unsprayed check, 0 KCI• 42.5 63.S 
Unsprayed check, + KCI 31.3 68.9 
Tilt, SOg ai/A, Day 156, 0 KCI 21.S 00.0 
Tilt, SOg ai/ A, Day 156, + KCl 21.3 73.8 
Mancozeb, 1.5 lb/A, Day 156 & 175 2.0 30.0 
Mancozeb, 1.S lb/A. Day 175 l!.O 52.S 
Bayleton 2 oz/A, Day 163 28.8 so.o 
Bayleton 4 oz/A, Day 175 20.0 Sl.3 
FLSD.os 18.4** 21.3•• 
Ck: vs Other 14.S 16.8 
•Mean of 16 observations, all others are meam of 4 obaorvations. 
nsignificant at P � .01 
Statistical Summary: 
Yield 
bu/A 
46.0 
43.2 
43.4 
47.6 
47.8 
47.4 
47. 1 
47.0 
(4.36) 
3.1  
Regression of Yield on 9 July Tanspot = 48.S • 0.82 (Ii Tanapot). p = .004, R2 = 0.18. 
Regression of Ii Yield Loss on 9 July Tanapot s O + 0.17* (Ji Tanspot). 
Regression of Yield on IS  July Tanapot NS. 
Correlation between Tanspot on 9 July and 15 July • 0.53 ... 
1000 KWT • 
g 
23.69 • 
23.30 
24.15 
24.47 
23.23 
23.21 
23.08 
23.87 
(1.11) 
0.90 
1000 
g 
30.71 
30.(,() 
29.38 
30.03 
32.SO 
30.48 
31.43 
31.35 
(3.4) 
2.6 
� 
I I 
! 
I 
u 
D 
.. 
• 
" 
�� 
70 
• 
eo 
• 
IO 
.. 
• ,f 
.. .... ... . . . 
.. .. �! 
!� 
t: 
:: .. .. t 
f 
�� 
:a 
I , ... 
H lilJ' , ...,  17 _, 18 ..., t.u. 10Junl11Jura•.- 4- 1!. 
DayofYeat· 1991 
Figure 2. Weather variabl11 affecting Exp. 1 &. 2 In 1991. 
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SOYBEAN POPULATION STIJDY, 1991 
J. Smolik, T. Machacek and L. Evjen 
Objectives: Determine effect of plant population on yield of Simpson soybean. 
Methods: Plots were planted on May 20. The previous crop was com and stalks had been 
fall chisel plowed. The plot area was disced and harrowed prior to planting. Plots were 12' 
wide (four 36" rows) and 30' long. Lasso wu banded at planting and all treatments were 
cultivated twice. Four seeding rates (120,000, 1,0,000, 180,000 and 210,000 seeds/A) were 
arranged in a randomized complete block design with four replications. Just prior to harvest, 
final plant population was recorded. 
Results: The higher seeding rates significantly increued yield (fable 17). However, there 
was no significant difference in yield between the two lowest seeding rates or between the 
two highest seeding rates. The regression analysis indicated a linear yield response to 
increasing plant populations (Fig. 3). In the 30-42 bushel yield range, for each 1 1 ,000 plant 
population increase at harvest, yield was increased one bushel. Results of this study, 
together with similar results obtained in 1990 (See Soybean Row Space Study, 1990 NE 
Station Progress Report), suggest that area soybean producers might benefit from increasing 
seeding rates to 180,000 seeds/A. Although results of this study indicated that even higher 
seeding rates may increase soybean yield, such excessive rates should be evaluated in terms 
of the increased costs associated with seed purchase and handling. 
Table 17. Effect of plant population on yield of Sim_pson soybeans, N.E. Station, 1991. 
Seeding Rate/ A Yield (Bui A) Population at Harvest/ A 
120,000 34.3' 87,000 
150,000 3S.3 135,500 
180,000 39.6 145,000 
210,000 
Fl.SD_05 = 
'Average of four replications. 
42.3 
3.S 
235,000 
• 
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46 
44 
42 
40 
! 3s 
36 
34 
32 
30 
50,000 
,--- -·-· ·----
100.000 150,000 200,000 250,000 300�000 
Plant Pop.Jlaticn at Harvest 
Fjgure 3 . Relationship of plant population and soybean yield. 
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SOYBEAN ROW SPACE STUDY, 1991 
J. Smolik, L. Evjen and A. Heuer 
Objectives: Determine effect of row spacing on yield of Simpson soybeans. 
Methods: Plots were planted May 20 in five row spacings <7•, 14", 21" 2s· and 35•) with 
four replications of each treatment. Variety Simpson was seeded with a J.D. press drill with 
openers spaced at 7". The drill was used to seed all plots, and the respective row spacings 
were obtained by blocking selected seed ports. Plou were 9' wide and 30' long. We 
attempted to seed all treatments at 180.000 seeds/A. The 2r, 28" and 35" treatments were 
cultivated twice. The previous crop in the study area was com. The plot area had been fall 
chisel plowed and was disced and harrowed prior to ICCding. Lasso was broadcast shortly 
after planting for foxtail control, and several weeks later Pout was applied for control of 
volunteer com. Both kochia and Russian thistle were troublesome in the 7• and 14" row 
spacings, and a considerable amount of hand weedin1 was required in these treatments. The 
outside rows in the 7" and 14" spacings were removed prior to harvest in an attempt to 
reduce border effects. 
Results: The 7" row spacing significantly out-yielded all other row spacings (Table 18). 
There was no significant difference in yield between the 14, 21 and 2s• row spacings, 
however, all three of these spacings out-yielded the 3S" spacing. It is very likely that at 
least a portion of the yield increase observed in the 7• spacing was due to the higher plant 
population recorded in this treatment (Table 18). As indicated in the 1991 population study 
(Table 17), soybeans responded very well to higher populations under moist 1991 growing 
conditions at the NE Station. The range of plant populations at harvest reflects the difficulty 
in achieving uniform populations when seeding wider rows with a conventional grain drill. 
In interpreting this study it should be noted that in a more normal precipitation year 
(1990) there was no consistent yield difference between 7.,. and 36 .. row spacing (See 1990 
NE Station Annual Report). 
Table 18. Effect of row spacing on yield of Simpson soybeans. NE Station, 1991. 
Row Spacing Yield Plant population at 
(inches) (Bui A) Harvest/ A 
7 
14 
21 
28 
35 
FLSD 05 = 
•Average of four replications. 
Sl .1  224,000 
44.9 165,000 
46.S 124.500 
4S.6 122,000 
39.1 1 1 1,000 
4.2 
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EFFECT OF MECHANICAUCHEMICAL WEED CONTROL TREATMENTS ON 
YIELD OF SPRING WHEAT, NE STATION, 1991 
1. Smolikt T. Machacek, K. Compton, D. Vos and L. Evjen 
Objectives: Detennine effect of weed control treatments on yield of spring wheat. 
Methods: The plot area was fertiiiz;ad_ with 30 lb NIA, and Wiq field cliltivaffi.1 .rmd 
harrowed prior to seeding Bu� 86 an A.p.t:U U. The prcviau pup wn �bcm. PlotJ 
were 21'  wide and 60' long. An S..fm:t Wll:le .IMlb wu � from Ute ec11er ara of 
� p]ol far �'lCld dCICt'lllimuion. The: four �us (ciu:ck, Roiaty bee IX, 'Ro\\ltty hfJC 
ZX� nrrd Kownn 2 pl • Buc:tm 1 ptJ were  in a � com:p1cted block dsign 
with four n,p.Ucalio11s. lb.c b rota.ry bona& wu 3PJ)m1Jmaw.y l � aftD efflellenC* 
ond lhe second h� app.rnximJldy 4 � after emergence. 
Results: There were no significant yield differences between any of the treatments 
(Table 19). Numbers and biomass of grasses and broadleaves also were not significantly 
different between treatments. However, the total biomass of both grasses and broadleaves in 
the Hoelon + Bucttil trca\ment were 1igmficantly lower than the check and one rotary 
hoeing. Vi� esrimatl!! er pcra:n1 Coxwl control were significantly different between 
treatments, buL w� not ¥J'e'a eom:lau:d with p.rass counts or biomass. The overall Jow 
yields recorded in this study were a result of the high incidence of head scab in 1991. The 
treatment with the highest economic return (aross income minus Q1!U weed control costs) was 
the contro] (Table 19). Returns to the rotary hoeing treatments were nearly equal. 
F.conomic return to the Hoelon plus Buctril treatment wu well less than half of that to the 
controJ. 
Table 19. Effect of weed control treatment.a on 1prin1 wheat yield, weed populations, and economic 
returns. 
Gross " Income/A 
foxtail Woed biomass lbs/A Weed minus 
Yield Weed control dry wt control weed 
Treatment (Bu/A) number/3 ft2 (visual) costs/A control 
costs 
Grass Bdlf Grass Bdlf Total 
Control 16.3• 143 23 0 499 208 707 $0.001' $46.460 
Rotary hoe 1 X 14.5 158 30 25 337 138 674 $2.37 $38.96 
Rotary hoe 2X lS.2 135 10 so 333 65 400 $4.74 $38.S8 
Hoelon 2 pt + lS.3 102 17 83 18S 58 242 $22.71 $20.90 
Buctril 1 pt 
FLSD_� = NS NS NS 7.0 NS NS 344 
•Average of four replications. Grau wu primarily yellow foxtail, broadleaves (Bdlt) were primarily 
redroot pigweed, Kochia and Russian thistle. 
�costs include fuel, lubricants, herbicides, repain, labor and fixed costs. 
0Assumes spring wheat selling price of $2.IS/bu. No deficiency payments included. 
We thank Tom Dobbs and Dave Becker, Economics Department, for their assistance with the 
economic analyses. 
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COSTS AND RETURNS ASSOCIATED WITH THE 1990 MECHANICAUCHEMICAL 
WEED CONTROL STIJDIES IN CORN, SOYBEANS AND SPRING WHEAT 
J. Smolik and S. Van Der Werff 
The effects of treatments on crop yields and foxtail biomass are presented in Table 20. 
Details of the agronomic methods and resultJ in the.te studies were included in the 1990 NE 
Station Annual Progress Report (pages 36-40). The economic returns in Table 20 are gross 
income minus 2!llx weed control costs. In the com study the two treatments with the highest 
economic returns were cultivating twice, and banding Lasso II at 7 lb plus cultivating once. 
Economic returns to the hoe 2X, cult 2X and the drag lX, hoe lX, cult 2X treatments were 
nearly equal. With the exception of the control, the tcut profitable treatment was cultivating 
once. 
In the soybean study the most profitable treatment was rotary hoeing IX and 
cultivating twice (Table 20). The hoe 2X, cult 2X, walk, and the drag IX, cult 2X 
treatments were the next most profitable. In the spring wheat study the control was the most 
profitable treatment followed by rotary hoeina once. The least profitable treatment was 2 pt 
Hoelon plus 1 pt Buctril. 
Resu1ts in these studies suggest that mechanical methods of weed control can provide 
acceptable levels of weed control and also are economically competitive with chemical 
control methods. 
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Table 20. Weed c.ontrol costs and returns in tho 1990 mechanical/chemical weed c.ontrol studies in 
com, soybean. and Sfring wheat. 
Yield 
Crop Treatment (Bu/A) 
Corn Control 43.C, 
Cult IX 69.1  
Cult 2X 99.9 
Hoe tx. Cult 2X 91.2 
Hoe 2X, Cult 2X 95.8 
Drag lX, Cult 2X 88.1 
Drag lX, Hoe 1X. Cult 2X 95.2 
Lasso II, band, + Cult IX 101 
FLSD 05 13. 1 
Soybeans Control 20.S 
Cult IX 32.8 
Cult 2X 3-4.S 
Hoe IX, Cult 2X 37.2 
Hoe 2X, Cult 2X 36.0 
Drag IX, Cult 2X 36.4 
Drag IX, Hoe 1X. Cult 2X 32.9 
Hoe 2X, Cult IX 32.9 
Hoe 2X, Cult 2X, Walk 37.3 
Luso I[ band + Cult IX 33.9 
FLSD os = 3.1 
Spring Wheat Control 48.4 
Rotary Hoe IX 49.0 
Rotary Hoe 2X 43.1 
Hoelon 2 pt + Buctril 1 pt 41.3 
FLSDa, = 3.9 
'AYtru,ac. uf 4 n!plwaticm 
lbs 
foxtail/A 
(dry wt) 
4(i64 
1695 
768 
77 
384 
416 
896 
528 
1019 
2642 
19 
77 
96 
80 
5 1 1  
214 
182 
3 
118 
451 
137 
387 
343 
74 
l()C) 
Gross 
Income/A 
minus 
Weed weed 
control control 
cost/A� costs" 
$0.00 $90.30 
$4.26 $140.SS 
$8.S2 $201.27 
$10.89 $180.63 
$13.26 $187.92 
$1 1 .46 $173.SS 
$13.83 $186.()() 
$10.21 $201.89 
$0.00 $1 18.00 
$4.26 $185.98 
$8.52 $191.SS 
$10.89 $204.87 
$13.26 $195.54 
$11.46 $199.66 
$13.83 $176.99 
$9.00 $181 .82 
$15.40 $200.94 
$10.21 $186.41 
$0.00 $1 13.7<4 
$2.37 $1 12.78 
$4.74 $96.SS 
$20.78 $92.73 
l\CiiTsl:I md�e fua, lnbrianl!. herbicide, repairs. labor, and fixed costs 
•A:snlJUld teUlna prlc.is (IOOOJ: com $2.10; soybeans SS.SO; spring wheat $2.3S. No deficiency 
payments included. 
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EFFECT OF MECHANICAUCHBMICAL WBBD CONTROL TREATMENTS 
ON CORN YIELD AND WEED POPULATIONS 
J. Smolik, T. Machacek, K. Compton. D. Vos. and L. Evjen 
Objectives: Determine effect of mechanical and chemical weed control treatments on com 
yield. 
Methods: The previous crop in the study area wu spring wheat, and the stubble had been 
fall chisel plowed. The plot area was fertilii.ed with SO lb N/ A, and was field cultivated and 
harrowed prior to planting. Pioneer brand com hybrid 3790 was seeded at 18,500 seeds/A 
on 10 May. Plots were 4-36• rows wide and 28' long. Four treatments (Check, Cultivate 
lX, Cultivate 2X and Lasso Il banded at 7 lb plus Cultivate 2X) were arranged in a 
randomized complete block design with four replications. The first cultivation was 25 days 
after planting and was followed by a second cultivation 14 days later. 
Results: All of the weed control treatments significantly increased yield compared to the 
check, and yield differences between the weed control methods were also significantly 
different (Table 21). The highest yield occurred in the Lasso plus cultivate treatment. All 
weed control methods significantly reduced grus number and biomass, however, there was 
no significant difference between Cult 2X and Lasso plus Cult 2X. Differences in broadle.af 
populations were not statisticaJly significant. The yield increase between Cult 2X and Lasso 
.. 
plus Cult 2X (Table 21) was not correlated with grassy weed control. It is possible that the • 
early season in-row weed control provided by Lasso was responsible for the yield increase. 
The regression analyses indicated 0.21 bushel of com was lost for each foxtail plant per 
3 ft2, and also that a bushel of com was lost for each 4S.8 lbs/A of foxtail produced. The 
regression analyses for visual estimates of foxtail control indicated yield was increased 7.4 
bushel for each 10% increase in grass control. The highest economic return (gross income 
minus QD1;x weed control costs) was to the Lasso plus Cult 2X treatment, followed by the 
Cult 2X treatment. The benefit of only one cultivation to both yield and economic return 
was also apparent. 
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Table 21. Effect of weed control treatments on com yield, weed populations and 
economic returns. 
Gross 
Income/ ,, A 
Weed foxtail Weed minus 
Yield numbers/3 ft2 control Weed Biomass control weed 
Treatment (Bu/A) (visual) lbs/A dry wt costs/ control 
A costs 
GIUS Bdlf Grass Bdlf 
Check 17.11 347 19 0 312S 193 so.� $36.Tr 
Cult lX 45.8 213 6 S4 2261 80 $4.26 $94.21 
Cult 2X 71.7 82 8 78 665 35 $8.52 $145.64 
Lasso II, band 84.4 86 24 87 652 141 $15.17 $166.29 
+ Cult 2X 
FLSD os = 9.5 80 N.S. 5 681 N.S. 
•Average of four replications. Grass was primarily yellow foxtail, broadleaves (Bdlf) were 
r.nmarily redroo1 pigwcedr Kodlia -and Russian thistle. Costs incfntll.: fuel� tub:ricen1s, hfflncir.tc. repairs, labor and fixed costs. 
�Assumes com selling price of $2.lS/bushcl. No deficiency payments included. 
We thank Tom Dobbs and Dave Becker, F.conomics Department, for their assistance with 
the economic analyses. 
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EFFECT OF MECHANICAUCHEMICAL WEED CONTROL TREATMENTS ON YIELD 
OF SOYBEAN - NORTHEAST STATION, 1991 
J. Smolik, T. Machacek, K. Compton, D. Vos and L. Evjen 
Objectives: Determine effect of mechanical and chemical weed control treatments on 
soybean yield and on weed populations. 
Methods: Plots were planted May 20 with soybean variety Simpson. Seeding rate was 
180,000 seeds/A. The previous crop was com, and the plot area had been fall chisel 
plowed. Prior to seeding the plot area was disced and harrowed. Individual plots were 12' 
wide (4-36• rows) and 30' long. The four treatments (Check, Cultivate IX, Cultivate 3X, 
and Lasso II banded at 7 lb plus Culliviu.e 3X) wm: uranged in a randomized complete 
block design with four replications. � fast cultivation WiD 20 days after planting, and the 
second cultivation 34 days post-plant. A very heavy rain in late June resulted in a flush of 
foxtail, and a third cultivation was required S I  days after planting. 
Results: All of the weed control treatments significantly increased yield compared to the 
check (Table 22). Also, yield of the Cult 3X and Lasso plus Cult 3X treatments were 
significantly higher than Cult IX. However, the yield difference between Cult 3x and 
Lasso II plus Cult 3X was not significant. Relationships similar to those for yield were 
recorded for grass numbers and biomass. Visual estimates of foxtail control related well to 
foxtail biomass. Broadlea.f numbers were low in all treatments. but all weed control 
treatments reduced numbers compared to the check. Regression analyses indicated 0.065 
bushel of soybean was lost for e.ach foxtail plant per 3 sq ft, and each 10% increase in visual 
foxtail control increased soybean yield 1.6 bushel. Interestingly, this was the same 
relationship for visual estimates obtained in a similar study conducted in 1990 (See 1990 NE 
Station Annual Progress Report, p. 32). The best relationship (R1 = 0.88) was obtained for 
foxtail biomass and yield, and this analysis indicated a bushel of soybean was lost for each 
192 lbs/ A of foxtail produced. This relationship compares reasonably well with results 
obtained in a 1990 study, in which a bushel of soybean was lost for each 230 lbs/ A of foxtail 
produced. The highest economic returns (gross income minus mill weed control costs) were 
to the Lasso plus Cult 3X treatment, followed by the Cult 3X treatment (Table 22). 
Results of this study and that conducted in 1990 suggest that mechanical methods of 
weed control can provide acceptable levels of weed control in soybean. 
• 
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Table 22. Effect of weed control treatments on soybean yields, weed populations and 
economic returns. 
� Gross 
Foxtail Weed Income/A 
Yield No. of control Weed Biomass Control Minus 
Treatment (Bu/A) Weeds/3 ft2 (visual) lbs/A dry wt Costs/A Weed 
Control 
Costs 
Grus Bdlf Grus Bdlf 
Check 24.81 222 9 0 2'36 381 $0.00'> $130.2� 
Cult IX 31.0 167 3 ,3 194S 13 $4.26 $158.49 
Cult JX 38.0 31 1 12 134 45 $12.78 $186.72 
Lasso II 40.1 28 2 93 64 22 $19.43 Sl91.10 
band + 
Cult 3X 
FLSD 0, = 3.7 SS 3 7.6 672 NS 
•Average of four replications. grass was primarlly yellow foxtail, broadleaves (Bdlf) were 
r.rirnarily redroot pigweed. Russian thistle and Kochia. Costs include fuel, lubricants, herbicide, repairs. labor and fixed costs. 
� Assumes soybean selling price of $S .2S bushel. 
We thank Tom Dobbs and Dave Becker for their assistance with the �nomic analysis. 
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W.E.E.D. PROJECT DEMONSTRATIONS 
L. J. Wrage, P. 0. Johnson, D. A. Vos, and S. A. Wagner 
Weed evaluation and extension demonstration plots provide data for northeastern 
South Dakota. The W.E.E.D. Project program includes demonstrations of labeled treatments 
in all major crops and experimental herbicides in com, flax, alfalfa, edible beans, and 
potatoes. 
Demonstration plots provide side·by·side comparison of herbicides. Rates used are 
those best suited for the weed and soil type. Plots arc evaluated for weed control and crop 
tolerance. Yields are harvested from replicated tests. Data collected are summarized over 
several years to provide a more accurate measurement of expected perfonnance. These plots 
are used for tours and form the basis for educational material. 
Data for 1991 tests are reported in the 1991 Herbicide Reports which are available in 
County Extension Offices. Evaluations for all major crops for the area are included. The 
station provides the only site for evaluating weed control in sunflowers, potatoes, and edible 
beans. 
The crops included in 1991 are listed below: 
1991 Evaluation/Demonstration Tests 
l .  Com Herbicide Demonstration 
2. Foxtail Removal Timing in Com 
3. Evaluation of Formulations of PPI Com Treatments 
4. Soybean Herbicide Demonstration 
S. Evaluation of Russian Thistle Control in Soybeans 
6. Evaluation of Foxtail Control in Spring Wheat 
7. Flax Herbicide Demonstration 
8. Sunflower Herbicide Demonstration 
9. Edible Bean Herbicide Demonstration 
10. Potato Herbicide Demonstration 
1 1 .  Alfalfa Demonstration 
Experimental Herbicide Eyaluatign Ieais 
Evaluation of Acetochlor Performance in Com 
Evaluation of Experimental Grus and Broadleaf Herbicide Combinations 
for Postemergence Weed Control in Soybeans 
Postemergence Herbicides for Grass and Broadleaf Weed Control in Alfalfa 
Fallow Weed Control 
Performance in 1991 reflects weather conditions. Late season precipitation extended 
weed flushes and increased late weed growth. Plot infonnation and weather data are 
summarized for ea.ch test. Weed control is reported as a visual evaluation compared to an 
untreated check. Crop effects are reported u VCRR (Visual Crop Response Rating) when 
differences are noted. 
The cooperation and assistance from station personnel is acknowledged. Extension 
agents identify needs, assist with tours, and utiliz:e the data in producer programs. 
• 
.39. 
FARMING SYSTEMS STUDIF.S, 1991 
Principal Inv,sti&ators: 
Jim Smolik (Project Le.ader), Jim Gerwing, Diane Rickerl, Tom Schumacher, Howard 
Woodard, and Leon Wrage; Technicians: Loyal Evjen, Tom Machacek and Kim 
Compton. 
CQQPCrators: 
George Buchenau, Fred Cholick, Tom Dobbs, Paul Evenson, Paul Johnson, 
Kevin Kephart, David Becker, and Don Taylor. 
Introduction: 
The farming systems studies were established in 1985. The systems consist of three 
or four year rotations. These are comparatively long-term studies (8 years) since the effects 
of rotations are best measured after completion of at least two cycles. The plots are 
relatively large scale (3000 sq. ft. in Study I and 2000 sq. ft. in Study ll) in an attempt to 
minimize border effects. The systems and rotation schedules in Study I are: ALTERNATE 
(no commercial fertilizer or pesticide and no moldboard plow), oats/alfalfa - alfalfa -
soybean - com; CONVENTIONAL, com - soybean - spring wheat; RIDGE-TILL, com -
soybean - spring whe.at. The systems in Study II are: ALTERNATE, oats/clover - clover 
(green manure) - soybean - spring wheat; CONVENTIONAL, soybean - spring wheat -
barley; MINIMUM-TILL, soybean - spring wheat - barley. The 1988-1991 studies were 
supported in part by USDA LISA Grant Ll-88-12. 
Objectives: 
A. Measure yields and economic returns. 
B. Determine influence of farming system on soils' ability to supply plants with 
mineral nutrients. 
C. Measure effect of farming system on soil temperatures, soil strength, bulk 
density, residue cover, and snow catch. 
D. Measure beneficial and harmful arthropod populations and measure insect 
damage. 
E. Compare populations of plant feeding, predaceous and microbial feeding 
nematodes. 
F. Determine populations of fungi and bacteria. and measure mycorrhizal 
associations and soil fungistatic properties. 
G. Determine effect of farming systems on earthworm populations. 
H. Determine weed species present and densities. 
I. Measure effect of farming systems on soil water contents. 
Cultural Practicea 
Fertilizer and pesticide inputs in the conventional, ridge-till, and minimum-till systems 
are based on current Plant Science Department recommendations. The cultural practice 
information for the various systems is listed in Table, 23-26. 
Table 23. Cultural practice information - farming systems studies, 1991. 
Study I 
Alternate 
Conventional 
Ridge·till 
Soybean 
Alternate 
Conventional 
Ridge·till 
Spane Wheat 
Conventional 
"Ridge" -till 
Oats/Alf ii fa 
Alfalfa 
Planting 
date 
May 10 
May 10 
May 10 
May 14 
May 14 
May 15 
April 9 
April 9 
April 19 
SS-0-0 
85-0-0 
8S-O-O 
99-0-0 
Manure 
2.68 T/A Dry 
Matter 
2.1 �-0. 73%-
1. 75% 
N-P-K 
Herbicide 
(Actual/A) 
Lasso n. 7 lb. band 
Lasso II, 7 lb. 
band, 
Treflan, 2 pt. 
Lasso II, 7 lb. 
band, also post­
emergence spray of 
15 oz. Cobra 
Hoelon, 2 pt + 
Buctril, 1 pt 
Hoelon, 2 pt. + 
Buctril, 1 pt. Fall 
sprayed with 
Roundup at 1 qt/ A• 
Hand 
weeding 
(hr/A) 
NOTE: Seeding rates; Oats 74, Alfalfa 9.5, Sprina Wheat 70, Com 18,SOO seeds/ A, Soybe.an 
180,000 seeds/ A. 
•Roundup applied for quackgrass control. 
• 
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Table 24. Cultural practice information - farming systems studies. 
Study I 
� 
Alternate 
Conventional 
Ridge-till 
Soybean 
Alternate 
Conventional 
Ridge-till 
Smin& Wheat 
Conventional 
"Ridge" -till 
Oats/Alfalfa 
Al ml& 
Pre-Plant 
Harrow lx, field cultivate + 
harrow 
Field cultivate + harrow 
Harrow IX, field cultivate + 
harrow 
Disc 2X + harrow lX 
(incorporate herbicide) 
Field cultivate and harrow 
Field cultivate 
Disc + hanow 
Tillage 
Post-Plant 
Rotary hoe 2X and cultivate 
2X, fan chisel plow 
Cultivate 2X, fall chisel plow 
Cultivate 2X, ridge at last 
cultivation, chop stalks after 
harvest 
Rotary hoe 2X and cultivate 3X 
Cultivate 3X 
Cultivate 3X 
Fall plow 
Ridge-till Cultivate (Build 
ridges for 1991) 
Chisel plow lX in September & 
field cultivate IX 
Note: The "ridge"-till spring wheat was seeded with a hoe-drill. All row crops in these 
studies are planted in 36" rows. Field packer was used after seeding Oats/ Alfalfa. Ridges 
were formed after harvest of "ridgc"-till spring wheat using the ridge-till cultivator. The 
spring-tooth harrow was used early preplant in the alternate com and soybean as an aid in 
stimulating early weed growth, and thereby improving weed control with the final pre-plant 
tillage operation. 
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Table 25. Cultural practice information - farming systems studies. 
Fertilizer Hand 
Planting N-P-K Herbicide we;eding 
Study II date (lb/A) (Actual/A) (hr/A) 
5Rrini.� 
Alternate April 10 
Conventional April 10 65-0-0 Buctril, 1 pt. 
Minimum-till April 10 85-0-0 Buctril, 1 pt. 
Fall sprayed 
Roundup @ 1 qt/ A* 
Soybean 
Alternate May 14 
Conventional May 14 Treflan, 2 pt. 
Ridge-till May 15 lasso 7lb band, post-
emerge Cobra 
applied at 15 oz. 
Barley 
Conventional April 1 1  0-0-0 MCPA, 1 pt. 
Minimum-till April 18 85-0-0 MCPA, 1 pt. 
�slC�;r April 19 
Clover 
NOTE: Seeding rates; Oats 74, Sweet Clover 4.S, Red Clover 4.S, Spring Wheat 70, Barley 
58, Soybean-180,000 seeds/A. A SO:SO mix of sweet clover and red clover has been used 
since 1987 in the alternate system. 
•Roundup applied for quackgrass control. 
• 
• 
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Table 26. Cultural practice Information - farming systems studia. 
Study Il 
Sprio& Wheat 
Alternate 
Conventional 
Minimum-till 
Soybean 
Alternate 
Conventional 
Minimum-till 
Barley 
Conventional 
Minimum-till 
Oats/Clover 
Pre-Plant 
Field cultivate + harrow 
Field cultivate + harrow 
Harrow 1X 
Tillage 
Post-Plant 
Rotary hoe IX, fall chisel plow 
Pall plow 
Pall chisel plow 
Harrow lX, and field cultivate Rotary hoe 2X, cultivate 3X 
+ harrow IX 
Disc 2X + hanow IX Cultivate 3X 
(incorpotate herbicide) 
Field cultivate + hanow 
Field cultivate 
Field cultivate + harrow 
Cultivate 3X 
Fall plow 
Fall chisel plow 
Clover Mow 2X and chisel plow in 
July, field cultivate in August 
Note: The min-till spring wheat and barley wae aeeded with a hoe-drill. The min-till 
soybeans were seeded with a ridge-till planter. A field packer was used after seeding 
Oats/Clover . 
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Table 27. Small grain yields, farming systems studies, 1991. 
Sorin& wheat m. Butte &6 .. 
1000 Root Rot 
Yield Test Protein kanel wt (% 
Study I (Bu/A)' wt. " (J) " Scab  Severe) 
Conventional 13.6 S3.0 17.S 26.2 2.3 S6 
•Ridge• -till 7.9 S2.S 17.7 26.7 2.0 88 
FLSD.05 3.8 N.S. N.S. N.S. N.S. N.S. 
Om yar. Don 
1000 
Yield Test Protein Kernel wt 
(Bu/A) wt. " (J) 
Oats/ Alfalfa 41.4 34.6 1 1 .0 30.61 
Sprig whpt m. Butte 86 
Hei&ht at 1000 
Yield Test Protein Harvest Kernel Root Rot 
Study Il (Bu/A) wt. " (in.) wt (g) " Scab  % Severe 
Conventional 13.S S4.3 18.2 29.4 21.S 2.S 50 
Alternate 18.8 SS 16.4 31.8 28.0 2.S 83 
Minimum-till 12.4 S4.8 18.0 30.2 21.2 2.0 95 
FLSDa, N.S. N.S. o.s N.S. N.S. N.S. 21 
Bede.Y yar..jlobust 
1000 
Yield Test Protein Kernel wt % Scab 
(Bu/A) wt. " (&) 
Conventional 47. 1 42.4 12.7 31.58 2.7 
Minimum-till 41.0 41.4 12.9 30.88 6.7 
FLSD.05 N.S. N.S. N.S. N.S. N.S. 
fa&s var, Don 
1000 
Yield Test Protein Kernel wt 
(Bu/A) wt. " (&) 
Oats(Clo'let �-l l�-1 101� 22.34 
'Avg. of four replications. 
-45-
Table 28. Row crop yields · fanning ayatems studies. 
S\udJ' I Com • Pioneer Hybrid 3790 
Conventional 
Ridge-till 
Alternate 
FI.SD.a, 
Conventional 
Ridge,, Till 
Alternate 
Fl.SD.a, 
Conventional 
Minimum·till 
Alternate 
FLSD.05 
• Avg of four replications. 
Yield (Bui A) No. 2 
116.1' 
109.4 
93.0 
12.S 
Soybeans - SimJ>IOll 
Yield (Bui A) 13 • Moisture 
37.6 
28.1 
34.4 
4.5 
Soybeans - Siml)IOl'l 
Yield (Bu/A) 13• Moisture 
38.4 
26.1 
�.5 
3.7 
8.99 
9.SO 
9.17 
N.S. 
Protein � 
39.34 
41.19 
41.81 
39.79 
40.7S 
40.81 
Table 29. Forage crop yields - fanning systems studies. 
I $l Cuttio& 2od Cullin& 
Study I (June 6) (July 12) 
Alfalfa - Vernal 2.08 l .S7 
Oat/ Alfalfa ------- 1st Cutting - August 22 ·------
Study II -- Cut 25 June --
Clover., 2.36 
•Avg of four replications. 
Jrd C11tLin& Total (f/A) 
(August 22) Dn Matter 
1.53 
1 . 16 6.34 
2.36 
"Forage not removed Tissue Analysis (% N-P-K): 
Alfalfa ht cutting, 3.22-.319-2.64 
2nd cutting, 3.26-.307-3.54 
3rd cutting, 4.05-.281-2.67 
Oat/Alfalfa 1st cutting, 2.74-.232-2.16 
Clover 2.25-.204-1.92 
1991 CROP YIELDS 
Small grain yields were 50 to 8S% lower in 1991 compared to the previous year (Fig. 4). 
The extended period of warm, moist weather that acoompanied heading of the spring wheat and 
barley crops resulted in severe infection levels of Fusarium Head Scab. Test weights and 1000 
kernel weights were also substantially reduced (Table 27). The high percentage of shriveled 
spring wheat kernels resulted in higher protein levels. In contrast to most previous years, small 
grain yields in 1991 did not follow precipitation trends (Fig. 4), due primarily to scab. Levels 
of root rot in spring wheat grown in the reduced-till systems were higher than in the 
conventional systems. The higher level of root rot in the reduced-till systems has been noted in 
most previous years of this study. The greatest sprin1 wheat yield reduction occurred in the R-T 
system. Corn residues are often associated with higher infection levels of Head Scab, and even 
though it had been two years since com wa., grown, substantial amounts of partially decomposed 
corn residue were present in the R-T system when the spring wheat was planted. These residues 
apparently contributed to higher infection levels of scab which. in combination with the more 
severe root rot in this system, resulted in the higher yield reduction. 
The abundant moisture resulted in com and soybean yields that were 10 to 25 % higher 
than 1990. Com yields in the Conv and R-T systems were significantly higher than Alt 
(fable 28), which continues the pattern of most previous years. Soybean yields were among the 
highest recorded in these studies (Fig. S), and yields in the Conv and Alt were significantly 
higher than in the reduced-till system in both studies. The lower yields in the reduced-till 
systems were apparently a result of the post-emergence herbicide applications (Tables 23 and 
25). The herbicide application was deemed necessary as a result of increasing populations of 
both kochia and Russian thistle in these systems. Although the herbicide reduced populations of 
both weeds, it also resulted in a notable stunting of the soybeans. Forage yields were excellent 
and total alfalfa production was the highest recorded in these studies (Table 29 and Fig. 5). The 
ii 
• 
• 
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ample precipitation in 1991 resulted in sufficient alfalfa regrowth following oat harvest to allow 
a seeding-year cutting of alfalfa, which contributed to the high total alfalfa production. Clover 
(green manure) yields were also very good, and in contrast to all previous years, a major portion 
(approximately SO%) of the clover produced was red clover. In all previous years of this study, 
most of the red clover has been lost due to winter kill, and the green manure produced was 
primarily yellow sweet.clover. 
The elemental composition of grains wu not significantly different between systems in 
most instances in 1990 and 1991 (Table 30). However, nitrogen content of spring wheat was 
higher in the Conv and M-T compared to Alt, and in 1991 phosphorus content was higher in the 
Conv spring wheat in Study n. 
Table 30. Elemental analysis of arain. Fanntna Systems Studl•, 1990 and 1991. 
� t! � p  �K 
Snt�m &)21.l 1990 t221 l990 1991 1990 1991 
Conv Barley 2.22" 2.03 0.3S3 0.343 0.69 0.48 
M-T Barley 2.22 2.06 0.340 0.367 0.66 0.48 
Alt Spring Wheat 2.33 2.88 0.3"3 0.393 O.S6 0.48 
Conv Spring Wheat 2.$6• 3.19* 0.329 0.414• O.S3 0.48 
M-T Spring Wheat 2.s9• 3.16• 0.3"2 0.405 O.S3 0.48 
Conv Spring Wheat 2.49 3.07 0.373 0.398 O.S6 0.48 
R-T Spring Wheat 2.ss• 3.10 0.334 0.390 0.56 0.48 
Alt Com 1 .-47 0.200 O.Sl 
Conv Com 1.44 0.282 O.S3 
R·T Com 1 .S2 0.245 o.so 
Alt (Study I) Soybean 6.69 0.563 1.80 
Conv Soybean 6.30 0.576 1 .86 
R-T Soybean 6.59 O.S47 1.83 
Alt (Study 2) Soybean 6.S3 O.S63 1.80 
Conv Soybean 6.36 0.5S5 1 .92 
M·T Soybean 6.57 0.531 1 .86 
Alt (Study 1) Oats 2.18 1 .76 0.473 0.3S6 0.66 0.36 
AJt (Studv 2) 2.19 t.§1 OM� Q.354 0.(,() 0.36 
•Average of four replications. 
• = significant increue at .OS level compa.rod to amo crop within system and year. 
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PRODUCTIVITY OF SYSTEMS, 1985-1991 
One of the objectives in using larger-than·normal size plots in these studies was an 
attempt to obtain more realistic yield data. Based on conversations with neighboring farmers 
over the course of this study, we have found that crop yields in these studies have been very 
comparable to their yields on farms with soil types similar to those at the NE Station. We are 
thus more comfortable in scaling results in these studies up to a fann-si:ze basis. 
Results presented in Tables 27-29 and in Figs. 4 and 5 are expressed on a per acre basis. 
These types of yield comparisons are only one method of comparing productivity, and can be 
misleading when different crops and lengths of rotations are involved in comparisons. Another 
measure of productivity is the total plant material (Jrain and/or forage) or bi2mus removed 
from the various systems over the past seven years. Figure 6 compares biomass removed both 
on a yearly and cumulative basis. These estimates are based on a 540 acre farm with set-aside 
met each year. In Study I the Alt system hu out-produced the Conv and R-T systems, and on a 
cumulative basis the gap appears to be widening. It is interesting to note that the greatest 
differences in productivity between the Alt system and the Conv and R-T systems occurred in 
years with abnormal precipitation, i.e. 1986 and 1991 were well above normal in precipitation 
and 1988 was well below. A major reason productivity was higher in the Alt system was the 
inclusion of a forage-legume (alfalfa) in the rotation. 
An area of possible concern is what appears to be a gradual decline in the productivity of 
the R-T system compared to the Conv, particularly the past 2 years (Fig. 6). The R-T system 
has required higher inputs of both fertilizer and herbicides (Table 31), and these higher inputs 
coupled with sometimes lower productivity have influenced economic returns (Table 35). The 
inclusion of a small grain crop (spring wheat) in the R-T system rotation has complicated tillage 
and planting operations in this system. The spring wheat was included because small grains are 
an important component of the crop mix in northeastern SD. Also, it should be remembered 
that these are experimental studies, and one of the purposes of a research station is to identify 
potential problems that might occur with various systems of crop production. 
Total yields for individual crops, and the nutrients and herbicides applie.d over the seven­
year period in Study I are compared in Table 31. The amount of com produced in the Alt 
system on a farm-scale basis was 33% less than in the Conv and R-T systems. A major portion 
of the reduction is explainable by the lesser number of acres planted (-21 %) to com each year in 
the Alt system (see footnote in Table 31). The lower number of acres planted to soybeans in the 
Alt system would also explain most of the 21-25'5 reduction in soybean production compare.d to 
the Conv and R-T systems. Although both com and soybean production was less in the Alt 
system, the totaJ biomass (plant material) removed from the system was approximately 50% 
ereater than the Conv and R-T systems. Again, alfalfa was a major contributor to the higher 
biomass production. Approximately twice as much nitrogen was applied in the Conv and R-T 
systems compared to the Alt, and these systems also received about 10 times as much herbicide 
(Table 31). The diesel fuel equivalents arc included for the manufactured N applied in the Conv 
and R • T systems as a guide to the amount of energy required to produce and transport N 
fertifu:er. These equivalents arc based on mearch at Iowa State University that indicates the 
energy equal to that in a gallon of diesel fuel is re.quired to produce and transport each 4.2 
pounds of N. The com in the Conv and R-T systems received a major portion of the N applie.d. 
Part of the reason the energy output/input ratio is close to one when ethanol is produced from 
com is the substantial amount of energy required to produce com under our current production 
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systems. 
In Study Il the productivity of the Alt system has generally been less than the Conv and 
M-T (Fig 6), although in the 1988 drought year the productivity was nearly e.qual in all systems. 
Small grains are a major part of the crop mix in the systems in Study n, and Fusarium Head 
Scab greatly reduced the productivity of all the systems in 1991. Relative to inputs of fertilizer 
and herbicide (Table 32), the productivity of the Alt system was remarkably high. Apparently 
the clover (green manure) crop was an adequate substitute for the more traditional inputs in the 
other systems. Total soybean production was approximately 16% lower in the Alt system 
compared to the Conv and M-T systems, and spring wheat production was 10% lower. It 
appears the primary reason productivity was lower on a farm-scale basis in this Alt system was 
the 16% fewer acres planted to a particular crop (see footnote, Table 32). The productivity of 
the M-T system has generally been less than the Conv system in spite of substantially higher 
inputs of both fertilizer and herbicides (Fig. 6 and Table 32). These higher inputs have reduced 
economic returns in this system (Table 3S). 
Another long-term objective of these studies is to investigate the possible effects if 
alternative-type systems were to be more widely adopted. One of the questions concerning these 
types of legume-based systems is how the increased amount of alfalfa produced would be 
utilized. Currently the principal use of alfalfa is for livestock feed, primarily ruminant livestock. 
Also, 70 to 80% of the com produced in the U.S. is reportedly fed to livestock. Table 33 
compares the total corn and alfalfa produced, on a farm-scale basis, in Study I over the seven 
year period. As indicated earlier, com production was substantially higher ( + 51  % ) in the 
Conv. and R-T systems, however, in terms of dry matter produced the Alt system was more 
than twice as productive ( + 108%). Assuming both products were fed to ruminant livestock, the 
total digestible nutrients (TDN) produced in the Alt system was 53 % higher than in the Conv 
and R-T. The alfalfa TDN was equivalent to 91,413 bu of com, which would more than make 
up for the reduced amount of com produced in the Alt system. 
Protein produced in the Alt system was 208 % higher than in the Conv and R-T. This 
amount of protein would likely substitute for the reduced amount of soybean meal available due 
to the lower soybean production in the Alt system. Ruminant livestock feed is not the only use 
for alfalfa. Studies in Iowa indicate alfalfa could comprise 25% of the diet for market swine and 
up to 96% of the diet for gestating sows. 
Overall, it appears that Alt systems would provide adequate amounts of livestock feed. 
However, widescale adoption of these types of systems would likely have a major influence on 
how livestock is produced. Alfalfa is a bulky commodity and is expensive to transport compared 
to com, thus, it would be most efficient to utilize it near where it is produced. This would me.an 
an increase in on-farm produced livestock as opposed to the current large-scale confinement 
feeding operations. Large-scale feeding operations currently arc more competitive due in part to 
low com prices. The reduced output of com in Alt systems would likely result in substantially 
higher com prices and thereby tend to make on-farm produced livestock more cost competitive. 
Increased numbers of livestock on farms would also facilitate the return of nutrients to the land 
through manure additions. 
The addition of livestock to more farming operations would increase labor requirements, 
and therefore could increase jobs in the farm sector. One approach to adding livestock to an 
operation, assuming several neighboring farms utilit.cd alternative systems. might be for several 
farmers to hire a herdsman and rotate the livatock operation from farm to farm. This approach 
would reduce disease problems associated with continuous livestock production and would aid in 
returning livestock manure to each of the systems. 
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Total plant material (biomass) iemoved from systems, 1985-1991. Assumes farm 
with S40 crop acm and aet-uide met each year. 
Table 31. Total yiolcu, and nutrlen.tl and herblcldel 1pplled, 191S-1991, Study I - Asswnin1 a 540-
acre farm with ICll-uide met •h year.• 
Syttem 
Alt 
Conv 
Jt-T 
Crop 
Com 
Soybean 
Oats 
Alfalfa 
Biomau Removed 
(dry wt) 
Com 
Soybean 
Sprini Wheat 
Biomua Removed 
(dry wt) 
Com 
Soybean 
Sprina Wheat 
Biomass Removed 
(dry wt) 
Yield 
69,6.15 Bu 
22,209 Bu 
54,466 Bu 
3,'-40 Tom 
13,051,711 .... 
105,229 Bu 
30,362 Bu 
42,004 Bu 
8, 756,941 lbe 
105,265 Bu 
27,843 Bu 
36,883 Bu 
8,359,831 lbl 
Total Nutrienla Applied (lbt) 
N P K 
162,211 S,289 .... 
31,627 pl' 
177,897 S,289 
42,356 pt• 
• Applied as feedlot manure to oat/alfalfa in nll of e.lb yeu. 
"Epcam applied to clear-teeded alfalfa in initial yw (1915) of mady. 
Hetbicidel 
(IICtive 
inJreclien.t) 
384 lbe .. 
3,'°5 n,. 
4,188 lbe 
°Total dry weight of plant aweria1 (lnin and/or t'orap) nmoved from synem over eeven-year period. 
Assumes com at. 1,.s1, moiltme and 10ybeul and mall anina at 1'� moutun,. 
'Diesel fuel equivalent of commercial N applied • Ne tat. 
The average number of acree planted to • puticular m,p over cbe 1even-year period with lld-uide met 
would be: Allernate • 127, Conventional and .R·T • UiO. (The actual acnqe each year varied somewhat 
with changes in set-aside reqwremectl.) 
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Table 32. Total yieldl. ud nutrieml ud hablddll llpplied. 1915·1991, Study D - Auumina a StO­
acre farm with eec--uide met C*:11 Y"*· • 
Tocal Nutrient, Applied (lbl) 
Syatem Crop Yleld N 
Alt Soybean 26,0M Bla 
Sprina Wheet 36,720 Bla 
Oats 60,899 Bla 
Clover (peen manure) 
5.94()11 
Biomu1 Removed 4,973, ffl lbl' 
(dry wt) 
Conv Soybean 31,534 Bu 
Sprin1 Wheat 41,498 Bu 
Barley 67,113 Bu 
11'4,692 
27,30l pl' 
Biomua Removed 6.617 ,133 n,. 
(dry wt) 
M-T Soybean 30,516 Bu 
Sprin, Wheat ..o.680Bu 
Barley 52,86081& 
163,104 
38,977 pl' 
BioD1U1 Removed 5,923,86' )bl 
(dry wt) 
•Applied a &iedlot mam.are to oat/clover in initial 11111' (1915) oaly. 
"Eptam ipplied to clear-teedecl clover in 1985 only. 
p K 
1,393 6,102 
6,733 
6,733 
Herblcidea 
(activo 
iqndiem) 
405 lbl11 
2.'35 n,. 
4,396 n,. 
4Total ,nin (dry weipt bull) removed from synem over NV_.year period. Alnma 10ybeau ud null 
paim at 13 � momwe. 
4.Dieael fuel equivalent of com.mad.al N applied • NI tut. 
--rile avcra1e number of acia plan.led to a putlowar etop over the eevea·year period with set-uido met 
would be: Alternate =- 135, Con.veDtioDll and M·T • 160. 
_,,_ 
Table 33. Total Corn and Alfalfa Production · Study 1, 1915-1991. Assume 540 A farm, 
set-aside met, both products fed to ruminant livestock. 
Com (bushels) 
Alfalfa (tons) 
Dry Matter (lbs) 
Total Digestible 
Nutrients (TON) 
(lbS)C 
Protein (lbs) 
Alt -Coo-v R-T 
69,655 
3,540 
10,376,075 
+108'5" 
6,860,468 
+53"" 
(alfalfa TDN • 
91,413 Bu Com) 
1,533,208 
+208"" 
105,229 
+s1 "• 
4,979,436 
497,944 
105,265 
+51% 
4,981, 140 
4,483,026 
498,114 
• Percent increase compared to Alt 
b Percent increase compared to Conv and R·T 
c Assumes com 90% TDN, alfalfa SS'5 TDN (J. Wagner, Pers. Comm.) 
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PRELIMINARY PROFITABILITY COMPARISONS FOR FARMING SYSTEMS TRIALS AT 
SDSU,S NORTIIEA.ST STATION IN 1991 CROP YEAR 
D.L. Becker and T.L. Dobbs' 
This brief report constitutes a preliminary profitability analysis for the 1991 Farming 
Systems trials at SDSU's Northeast Research S1ation. Some checking of the enterprise and 
whole fann budgets was still underway at the time the annual report was being prepared in 
December 1991, so final estimates could differ slightly from those reported here. The 
economics research reported here has been supported by SDSU Agricultural Experiment Station 
Projects No. H-076 and No. H-191 and by U.S.D.A. Low-Input/Sustainable Agriculture (LISA) 
Grant LI-88-12. 
The details of various cultural practices and crop yields for each fanning system in 
Studies I and II at the Northeast Station can be found elsewhere in this annual report. Extensive 
use was made of those yields and cultural practices in developing the 1991 crop enterprise 
budgets. 
Federal farm program provisions (target prices, loan rates, set aside requirements) and 
estimated crop product selling prices and Federal deficiency payment levels used in our budget 
calculations for the 1991 crop year are shown in Table 34. With the "Triple Base" fann 
program introduced in the 1991 crop year, farmers could not reiceive deficiency payments on 15 
percent of each crop,s program base--thc so-called •Normal Flex" acres. Also, of course, 
deficiency payments could not be received on the required set aside acres. No selling price was 
assigned to clover in the alternative system of Study II, because the clover is not harvested. 
Fertilizer and herbicide prices were updated to 1991 levels in the enterprise budgets. Nitrogen 
fertilizer was priced at $0.21/lb (in dry form). 
Preliminary cost and profitability comparisons are shown in Table 35. The first five 
columns show direct (operating) costs other than labor, gross income, and three measures of 
profit or net income for e.ach farming system, on a per-acre basis. The sixth (last) column 
shows one of the net income measures--net income over all costs except management--on a 
whole farm basis, assuming a farm with 540 tillable acres 
The alternative farming system was the most profitable of the three systems in Study I in 
1991, by any of the three net income measures (Table 35). Direct costs for that system were 
lowest, as has been the case every year. Gross income was the hipest for the alternative 
system in 1991; this has happened in only one previous year (1988) since the Farming System 
studies were started in 1985. The combination of low direct costs and high gross income caused 
the alternative system to be most profitable, even when labor and other costs (such as machinery 
depreciation) were included. Net income over all costs except management for the alternative 
system ($51/acre) was roughly double that of the conventional system ($25/acre) in 1991. The 
ridge till failed to cover •a11 costs except management". 
Benefiting the Study I alternative system in 1991 were high alfalfa yields. Three cuttings 
of alfalfa on the acreage seeded the previous year plus one cutting (following harvest of the oats 
1Becker is a Research Assistant and Dobbs is a Professor of Agricultural F.conomics, 
both in the Department of Economic.s at SDSU. We appreciate Kellie Koehne's assistance 
with the enterprise budget spreadsheet work. 
.. 
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nurse crop) on the acreage seeded in 1991 resulted in 6.34 tons per acre of the "second year 
alfalfa". (Since a hay cutting nonnally is not taken at the Northeast Station during the year 
alfalfa is seeded, we•ve shown the yields here on the basis of the acreage normally harvested-­
Le., the acreage in the second year. the year following seeding with oats.) Thus, even though 
alfalfa hay prices ($40/ton) were considerably lower than in the put few years, groa income for 
the alternative system was the highest it has been since this study started. Net income over all 
costs except management for the alternative system was the second highest it had ever been (it 
was slightly higher in 1990). 
The conventional and ridge tilt systems in Study I, on the other hand, suffered from very 
poor wheat yields in 1991. Reasons for that are discussed elsewhere in this annual report. 
Wheat yields were even worse in the ridge till system than in the conventional system, and 
soybean yields were lower in the ridge till system than in either the conventional or the 
alternative system. Although com yields on the ridge till system were higher than in the 
alternative system. they were slightly lower than in the conventional system. Due to this 
comparatively weak yield performance and to higher direct costs than in the other systems, the 
ridge till system had the lowest net income of the three systems in Study I. 
The conventional and alternative systems of Study II were almost equally profitable--by 
any of the three net income measures--in 1991. and the minimum till system was le.ast profitable 
(fable 35). The alternative system had lower gross income than the conventional system, but 
that was partially offset by lower direct costs. The minimum till system had the highest direct 
costs and the lowest gross income of the three systems. resulting in negative estimates of net 
income (i.e., losses, rather than profits). The low gross income of the minimum till system in 
1991 is attributable to that system having (1) substantially lower soybean yields than either the 
alternative or the conventional system, (2) whett yields that were several bushels lower than the 
alternative system and slightly lower than the conventional system (wheat yields of all systems 
were very poor), and (3) lower barley yields than the conventional system. 
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Table 34. Assumptions about Fedenil Parm Program and Market Prices 
Used in the 1991 Budgets. 
Qml 
Codington County loan rate ($/bu.) 
Target price ($/bu.) 
Acreage reduction prognun ( J.) 
Normal Flex Aett.tge reduction (ft) 
Deficiency payments ($/bu.) 
S.D. selling price ($/bu.) 
SJmo& Wheat 
Codington County loan rate ($/bu.) 
Target price ($/bu.) 
Acreage reduction program (") 
Normal Flex Acreage reduction (I>) 
Deficiency payments ($/bu.) 
S.D. selling price ($/bu.) 
Oala 
Codington County loan rate ($/bu.) 
Target price ($/bu.) 
Acreage reduction program ( 9') 
Normal Flex Acreage reduction (9') 
Deficiency payments ($/bu.) 
S.D. selling price ($/bu.) 
Barley 
Codington County loan rate ($/bu.) 
Target price ($/bu.) 
Acreage reduction program (%) 
Normal Flex Acreage reduction ( 9') 
Deficiency payments ($/bu.) 
S.D. selling price (S/bu.) 
Soybeans 
Codington County loan rate ($/bu.) 
S.D. selling price ($/bu.) 
Alfalfa 
S.D. selling price ($/ton) 
"Estimates for marketing year. 
l.S2 
2.75 
7.5 
15.0 
.40· 
2.1s· 
2.04 
4.00 
lS.O 
15.0 
1. 10· 
2.ss· 
.76 
1 .45 
0 
15.0 
.30· 
1. 10· 
1.21 
2.36 
7.5 
15.0 
,41• 
1.75• 
4.68 
s.2s· 
40.oo· 
Table 35. Preliminary results of farmina systems analyses based upon 1991 yields, farm program, 
and prices. 
Dollars/ Aero 
- Net Income OY« -
Whole Farm, 
Direct Net Income 
Costs All Costa AJl Costa Over All Costs 
Other Except Land. Except Land All Coses Except 
Than Gross Labor. and and Except Management� 
Systeof Labor Income Manqecnent M11111ement Management ($) 
Farming Systems Study I 
1. Alternative 49 175 89 77 51 27,427 
(oats-alfalfa-
soybeans-com) 
2. Conventional 70 164 61 51 2S 13.765 
( com-soybeans-
s. wheat) 
3. Ridge Till 76 139 31 22 -2,296 
(com-soybeans-
s.wheat) 
Farming Systems Study II 
1.  Alternative - 31 89 33 25 -1 -688 
( oats-clover-
soybeans-
s.wheat) 
2. Conventional 44 111 35 26 0 -205 
(soybeans-
s. wheat-barley) 
3. Minimum Till 58 87 -1 -9 -JS -19,139 
(soybeam-s. 
wheat-barley) 
-Crops are shown in the order in which they occur in each rotation. 
"For farm with S40 tillable acres. Fiaures In &hla column are equivalent to 540 multiplied by 
•prerouodecr fi&ures in the •a11 costs except 11W111ement• column. 
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SOIL AND PLANT TISSUE PARAMETERS FOR FARMING SYSTEMS STUDIES 
H.J. Woodard, D. Winther and D.A. Claypool 
MethQds 
Fertilizer N was applied as ammonium nitrate on the surfac.e of the conventional, 
ridge-till and minimum-till plots in the spring. The N rate was determined from soil test 
recommendations based upon the residual N�-N (0-24") sampled in the fall of 1990, and the 
nutrient demand from expected yield goals for all crops. Yield goals of 100 bu/A for com, 
100 bu/ A for oats, 80 bu/ A for barley, SO bu/ A for spring wheat and 40 bu/ A for soybeans 
were established to calculate nutrient demand for the 1991 crops. The 1990 soil test levels 
for P and K were determined to be adequate to support the yield goals for the 1991 crops. 
All other nutrients were considered adequate as well. 
Plant tissue was sampled from two, 1 m length, rows from the small grain plots at 
Feekes stage 5 just prior to jointing. Twenty corn shoots were sampled at the 6th leaf stage 
(V6) of growth from each treatment plot. Upper trifoliate soybean leaves were sampled from 
25 plants at early bloom stage for nutrient analysis. Plant tissue was sampled from all 4 
treatment replications. The samples were dried at 6S-7(1' C for 3 days, weighed and ground 
to pass through a 40 mesh sieve before submission to the soil testing lab for analysis. 
Soils in each treatment plot of both fanning systems studies were sampled in the fall 
of 1991 following crop harvesting. A tractor with a rear-mounted hydraulic soil sampling 
probe extracted 4 samples randomly from each of the treatment plots and all 4 treatment 
replications. Depth increments of 0-6" and 6-24 .. each were sectioned from the 1 • cores, 
mixed well and subsampled for soil moisture content. A subsample of the moist soil was 
weighed and placed in a drying oven at 1 OS°C for three days. The dry sample was weighed 
and total moisture was determined gravimetrically. The remaining portion of the sample was 
air-dried and ground for submission to the soil testing lab for analysis. 
All soil and plant samples were analyud at the South Dakota State Soil and Plant 
Analysis Laboratory according to the standard procedures of the NCR-13 committee. 
Results and Discussion 
The mean total soil moisture did not vary between any of the tillage systems or 
between crops in the farming system I study for the two depths (Table 36). However, the 
range of soil moisture differenc.e in the 6-24" depth was O.S-2.0% lower than in the upper 
depth for all tillage treatments and crops. A precipitation event of .34" on September 24 
before twvest and sampling, replenished some evapo-transpirational moisture losses in the 
upper depth. However, this rainfall level was not significant enough to replenish moisture 
from crop removal and evaporation in 6-24". 
Significant differences in mean total soil moisture among tillage systems and crops 
were measured in farming system II (Table 37). Total soil moisture was 6.9% higher in the 
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minimum tillage system than in the conventional tillage ueatment in the 0-6" depth. The 
higher moisture level may be attributed to lower evaporation from slightly more residue 
cover from previous crops, and lower transpirational demands due to lower yields (elsewhere 
in this report). 
The total soil moisture in the barley plots was also significantly higher than the 
moisture in the clover plots in the 0-6" depth in farming system II (fable 37). Barley was 
the first crop harvested in the summer. The period between harvest and soil sampling for 
moisture determination was greater in the barley plots than in other plots. This longer 
fallow period allowed more moisture to accumulate in the upper soil depth than in plots of 
the crops which were harvested later in the summer. The surface moisture of plots, 
especially those of the soybeans and tbe double-crop oats/sweet clover system which were 
harvested later. was still being utiliJ:ed in the transpirational needs of the crop as the fallow 
barley plots were accumulating moisture. There were no significant differences in the mean 
total soil moisture in any of the plots among the tillage systems or crops for the 6-24" depth 
in farming system II (Table 2). The differences between surface soil moisture and moisture 
in the 6-24" depth for tillage and crops were less as they were in the farming system I study. 
Total soil moisture varied from 1.2-9.3% between tillage systems for the same crop within 
the 0-6• depth. 
Table 36. Mean total soil moisture sampled after harvest in two depths for tillage and 
cropping systems in Farming System I Study. 
Tillage Total Moisture Crop Total Moisture 
0-6" 6-26" 0-6" 6-26 .. 
---------- " ------ ---------- " ----------
Alternate 15.6 a 14.0 a Alfalfa 15.3 a 14.4 a 
Conventional 15.4 a 15.8 a Com 16.4 a 15.9 a 
Ridge-Till 15.7 a 14.8 a Oats/ Alfalfa 15.0 a 13.0 a 
Soybeans 14.8 a 14.2 a 
Spring Wheat 16.0 a 15.3 a 
Mean moisture levels with the same Duncan•s me.an range comparison test letter of 
significance comparing tillage systems or crops within the same soil moisture depth are not 
significant at the a = .05 level. 
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Table 37. Mean total soil moisture sampled after harvest in two depths for tillage and 
cropping systems in Farming System Il Study. 
Tillage Total Moisture Crop Total Moisture 
0-6" 6-26 .. 0-6" 6-26" 
---------- " ----�--� ---------- " ----------
Alternate 16.2 a 15.6 a Barley 24.8 a 15.5 a 
Conventional 17.5 a 14.9 a Clover 20.6 ab 17.9 a 
Minimum-Till 24.4 b 16.4 a Oats/Clover 14.4 b 12. 1 a 
Soybeans 16.1 ab 15.3 a 
Spring Wheat 18.2 ab 17.0 a 
Mean moisture levels with the same Duncan•s mean range comparison test letter of 
significance comparing tillage systems or crops within the same soil moisture depth are not 
significant at the a = .OS level. 
Soil N03-N was generally higher in the 6-24• depth than in the 0-6 .. depth for crops 
in the same tiUage system (Tables 38 and 39). This effect was probably due to the higher 
removal of available N at the surface where presumably the greatest number of roots occur 
for most crops. In addition, it is possible that some leaching of the surface applied N�-N 
occurred during the high rainfall periods of the spring and early summer. Soil N�-N levels 
at the 6-24 .. depth were generally higher for com in conventional and ridge-till tillage system 
(farming system I) and for spring wheat in conventional tillage (fanning system II) compared 
to crops in the alternate system at the same depth. Since the only nutrient amendment 
applied to the alternate system was a manure application in the fall of 1990, the higher 
N03-N at the 6-24" depth in the conventional system probably represents N from unused 
fertilizer. 
Grain yields for com (Table 28) in the Conv and R-T systems were near the expecred 
yield goals established before fertilizer N was applied. Theoretically, the residual N level 
should be low if yield goals were achieved. The soil test N recommendation for fertilizer 
applications accounts for nutrient N contributed from prior legume crops and residual soil 
N03-N levels. Since the reliability of the SD soil test recommendation for N applications has 
been demonstrated, the large amount of residual soil N�-N measured in the corn plots from 
the conventional and ridge-till system in the 6-24" depth probably represents an unaccounted 
source of N, such as from mineralization. The source of this mineralized N probably came 
from the decomposition of native organic matter and buried crop residues from previous 
cropping seasons. 
The levels of soil N03-N in the conventional and ridge-till system for spring wheat in 
farming system I (Table 38) and for barley in the minimum-tin system in farming system II 
(Table 39) were also at elevated levels compared to the alternate system in the 6-24 • depth. 
The 1991 grain yields (elsewhere in this report) for these crops were about half the yield 
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goal levels estabJished for N fertilizer applications. These levels of NO:J-N in 6-24" 
represent in part, the residual N fertilizer which was available to produce a crop of a greater 
grain yield but which was not utilized. 
Organic matter and pH levels are close to the levels observed last year in all tillage 
systems and crops (Tables SO and 51;  1990 Progress Report. NE Research Farm). A short 
term response to changes influenced by crop rotations for these parameters would not be 
expected. In addition. there are no clear differences among tillage systems and crops for 
these two parameters after 7 years of cropping (Previous Progras Reports). 
Table 38. Soil test results from Farmin1 Systems I. 
System/Crop 
Alternate 
Oat/ Alfalfa 
Alfalfa 
Soybean 
Com 
Conventional 
Com 
Soybean 
Sp. Wheat 
Ridge-Till 
Com 
Soybean 
Sp. Wheat 
0-6" 
4 
27 
19 
6 
6 
9 
27 
19 
1 1  
32 
NO, 
6-24. 
Organic 
Matter 
lbs/A % 
13 3.5 
37 3.2 
27 3.S 
15 3.1 
54 3.1 
38 3.1 
35 3.1 
61 3.3 
21 3.3 
34 3.�5 
p K 
(0-6 .. ) pH 
lbs/A 
19 335 6.5 
23 300 6.4 
21 275 6.2 
13 307 6.8 
21 362 6.5 
21 325 6.4 
18 325 6.4 
14 300 6.2 
21 290 6. 1 
26 315 6.2 
The soil test K levels were slightly lower than the levels observed for 1990 across all 
tillage and crops for both farming systems. A lower level in 1991 would be expected as 
these plots continued to be cropped without any replacement of K from fertilizer applications. 
However, these levels will be high enough to support reasonable yield goals in 1992 without 
fertilizer K applications. Also, manure added in the Alt System I contributes significant 
amounts of K to that system. 
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Table 39. Soil test results from Farming Systems II. 
N01 p K 
System/Crop 0-6" 6-24" 
Organic 
(0-6") Matter pH 
lbs/A " lbs/A 
Alternate 
Oat/Clover 4 12 3.8 16 317 6. 1 
Clover 46 53 3.S 22 330 5.9 
Soybean 14 80 3.7 23 307 6.2 
Sp. Wheat 10 ts 3.3 16 305 6.2 
Conventional 
Soybean 10 40 3.2 21 302 6.3 
Sp. Wheat 36 so 3.3 20 312 6.0 
Barley 27 42 3.2 17 317 6.2 
Minimum 
Soybean 13 37 3.7 19 292 5.8 
Sp. Wheat 19 19 3.3 18 305 6.3 
Barie� 23 �J J.� l� 317 6.2 
There was only a small variation of soil test P levels among tillage and crops (Tables 
38 and 39). The range for soil P was lS-23 lbs/ A and generally considered to be at a 
•medium' soil test status. However. there is a striking difference between these soil test P 
levels and the 1990 soil P levels from these plots. The soil test levels in 1991 are about half 
of the levels of the 1990 sampling. From 1987 to 1990. there had been a gradual decrease in 
soil test P levels after a sudden drop from the 1985 P levels (1990 Research Report, NE 
Research Farm. This decrease of soil P in 1991 was about 50% overall from the 1990 levels 
and was not consistent with the trend of gradually lower soil test P levels in prior years. A 
significant application of f ertilb:er P in the spring of 1992 would be required to correct a 
possible nutrient P deficiency that may occur in the 1992 crops in the conventional. ridge-till 
and minimum-till tillage systems if these soil test P levels are accurate. However. before 
corrective action occurs. some of the plots will be sampled again in the spring of 1992 to 
double--check the P status. 
The response of com shoot early dry matter production was significantly higher for 
the alternate system in farming system I (Table 40). It is possible that the late application of 
fertilizer N to the conventional and ridge-till tillage systems in 1991 may have restricted 
early season plant vigor. The mean soil test N level in the 0-6" depth for 1990 was 6.3 
lbs/A which may have been low enough to affect growth vigor. however. this was only 3 lbs 
less than the alternate. There were no differences in the early shoot dry matter levels among 
.. 
systems in the small grains in the fanning systems n study (Table 41). Apparently, the late 
fertilizer N application did not limit early dry matter growth in these crops in the 
conventional or minimum tillage systems compared to the alternate system. 
Table 40. Response of mean early shoot dry matter for com (V6 stage) and spring wheat 
(Feekes stage 5) in Farming Systems I Study. 
Tillage 
Alternate 
Conventional 
Ridge-Till 
Crop 
Com Spring Wheat 
- g/sample/plot ---
163.9 b 
123.3 ab 32.0 a 
103.4 ab 26.9 a 
Mean early shoot dry matter yields which have the same Duncan's mean I3Ilge test letter of 
significance comparing tillage systems within the same crop are not significant at the a = 
.05 level. 
Table 41. Response of mean early shoot dry matt.er for spring wheat, barley and oats 
(Feekes stage 5) in Farming Systems n Study. 
Tillage 
Alternate 
Conventional 
Minimum-Till 
Crop 
Spring Wheat Barley 
··-�·--- g/2 m row/plot ------
20.8 a 18.7 a 
17.3 a 17.4 a 
22.3 a 
Mean early shoot dry matter yields which have the same Duncan's 
mean range test letter of significance comparing tillage systems 
within the same crop are not significant at the a = .OS level. 
Oats 
19.7 
Mean com N concentration was significantly higher in the Conv system at the V6 
stage and in the ear leaf compared to the Alt system in the farming system I study 
(Table 42). This is probably related to the significantly higher me.an shoot dry matter 
observed in com tissue sampled at the V6 stage in the Alt system plots (Table 40). Plant 
tissue P was highest in corn ear leaf tissue from the Conv system, and corn V6 and ear leaf 
plant tissue K was also highest in the conventional system compared to the alternate tillage 
system. Fertilizer P or K had not been applied to com in the conventional or ridge-till 
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system except for a 30 lbs P10J A starter application in 1988. Soil test P levels were 
roughly equivalent in all treatments (fable 38), and soil disturbance from tillage in the 
conventional and alternate system were similar. The application of fertilizer N was probably 
the only other factor that may have changed the plant growth and nutrient uptake potential 
(Table 40). Nutrient N availability was probably a limiting factor to com growth in the 
alternate system. 
Table 42. Response of com, soybean, spring wheat and oat mean plant tissue nutrient 
concentrations to tillage system within crop and sampling period in fanning system I study. 
Crop/Tillage System 
Com (V6 stage) 
Alternate 
Conventional 
Ridge-Till 
Com ( ear leat) 
Alternate 
Conventional 
Ridge-Till 
Soybean (trifoliate 
Alternate 
Conventional 
Ridge-Till 
Spring Wheat (shoot) 
Alternate 
Conventional 
Ridge-Till 
Oat (shoot) 
Alternate 
N 
3.20 a 
3.86 b 
3 . 10 a 
2.54 a 
3.SO b 
3.31 b 
S.47 a 
5.49 a 
5.47 a 
3.97 a 
3.77 a 
2.93 
fJant Iis:sue,.Cona;ntrations 
p 
----··-····--------- " --------------------
.36 b 
.41 b 
.27 a 
.24 a 
.32 b 
. 24 a 
.29 a 
.34 a 
.33 a 
.32 a 
.40 b 
.33 
K 
2.80 a 
4.29 b 
2.97 a 
1.54 a 
1.83 b 
1.47 a 
1.35 a 
1.59 b 
1 .66 b 
3.09 a 
3.36 a 
3.42 
Mean nutrient concentrations which have the same Duncan•s mean range test letter of 
significance comparing tillage systems within the same crop are not significant at the 
a = . 05 level. 
Nutrient N and P concentrations were similar in soybean le.af tissue among all tillage systems 
(Table 42). Tillage disturbance in conventional system and alternate system as well as the 
soil test P levels were similar (fable 38). Since fertilizer N was not applied to soybeans, 
• 
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differences in plant vigor and subse:quent N uptake would not be expected as in the com 
crop. However, mean soybean plant tissue K from the alternate treatment was significantly 
lower than the plant K concentration in the conventional and ridge-till systems. Lower plant 
K levels might be related to the lower soil test K levels in the alternate system compared to 
the other systems. 
Mean plant tissue N was slightly higher in the conventional system compared to the 
ridge-till system for barley, and higher in the conventional and minimum-till system 
compared to the alternate system for spring wheat in fanning system II (Table 43). The N 
source in the alternate system was the previous green manure clover crop and soybeans. 
Since N was applied in an immediately available fertili7.er form in the conventional and min­
till system, higher plant tissue N levels in these systems were expected when compared to the 
alternate system where release of N from organic matter could occur over a longer period. 
There was no difference in the spring wheat plant tissue P and K levels among tillage 
systems. 
Table 43. Response of barley, spring wheat and oat mean plant tissue nutrient 
concentrations to tillage system in farming system n study. 
Plant Tissue Concentrations 
Cropffillage System N -p K 
,, 
Barley ( shoot) 
Alternate 
Conventional 4.S3 .28 3.13 
Min-Till 3.99 .37 3.36 
Spring Wheat (shoot) 
Alternate 3.96 .36 3.25 
Conventional 4.12 .34 3.10 
Min-Till 4.29 .34 3.31 
Oat (shoot) 
Alternate 2.6S .34 3.61 
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NUTRIENTS REMOVED FROM SYSTEMS, 1985-1991 
The amounts of N, P and K removed from the systems, on a farm-scale basis, over 
the past seven years are compared in Table 44. In tenns of nitrogen, the greatest disparity 
between removal and return appears to have occurred in the Alt system in Study I. 
However, a major portion of the N removed (approximately 2/3) was removed as alfalfa 
forage, and most of this N would have be:en supplied by the alfalfa through N fixation. In 
both Study I and II the reduced-till systems (R-T and M-T) have returned a greater 
proportion of the N removed compared to the Conv systems. In Study II the Conv system 
has returned only about 2/3 of the N removed (Table 44). Through the addition of livestock 
manure, the Alt system in Study I has returned a far greater proportion of the phosphorus 
removed than either the Conv or R-T systems. Also, the Alt system in Study I is the only 
system that returned an appreciable proportion of the K removed. The major portion of the 
P and K "returned" in the Alt system in Study II wu in the fonn of green manure, and thus 
these nutrients were never removed from the system. However, some research data. suggests 
that nutrients in green manure may be in a form more readily available for plant uptake. 
Table 44. Nutrients removed from and returned to systems, assumes 540 A farm, set-aside 
met, 1985-1991.  
lbs 
S:xst�m ti p K 
Study I 
Alt Removed: 384,788 41,024 208,657 
Returned: 107,9471 26,083 95,595 
Conv Removed: 234,328 36,610 71,454 
Returned: 192,573 S,289 0 
R-T Removed: 223,946 29,159 66,852 
Returned: 205,740 S,289 0 
Study n 
Alt Removed: 168,252 22,698 46,777 
Returned: 114,118 (8,333)b (67,244)b 
Conv Removed: 219, 136 27,401 61 ,456 
Returned: 146,226 6,733 0 
M-T Removed: 208,722 24,802 55,771 
Return�; 12�.22Q �.7JJ Q 
'N returned includes contribution of soybean, assumes l lb N/Bu. 
bincludes nutrients "returned" as green manure (clover). 
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NEMATODE AND OLIOOCHAETE POPULATIONS 
Populations of predaceous and microbial feeding nematodes at harvest were lower in 
most instances compared to 1990 (Figs. 7 and 8). In general, differences in populations of 
predaceous and microbial feeding nematodes between systems have not been consistent, 
however, the past three years populations of predaceous nematodes have been higher in the 
Alt and M-T systems compared to the Conv in Study n. Populations of Oligochaetes (tiny 
earthwonns) were highest in the Alt systems in both studies in 1991. Pin nematode 
<Paratylenchus) numbers were also highest in the Alt systems. 
Numbers of dagger nematodes (Xiphinema) remained significantly higher in the Alt 
and reduced-till systems in both studies, which continues the pattern observed the past 4-5 
years (Figs. 1 and 8). Populations in Alt, R-T and M-T systems are currently at levels that 
may reduce plant growth. A preliminary greenhouse experiment was conducted in an 
attempt to measure the effect of Xiphinema on growth of com and soybeans. Soil was 
removed from several plots with high populations of Xiphinema in fall, 1990. The soil was 
thoroughJy mixed and one-half was steamed to eliminate nematodes. F.qual amounts of soil 
were placed in pots and seeded with corn and soybeans. Each of the four treatments (check­
corn, check-soybean, steamed-soil corn and steamed-soil soybean) were replicated four times. 
Two months later plants were removed and total dry weight was measured. Numbers of 
Xi,Qhinema were also detennined. Com growth was reduced 16% in the nematode-infested 
soil. There was no growth reduction in soybean. Populations of Xflhinmn nearly tripled 
over the course of the experiment on com, and remained nearly constant on soybean. As 
mentioned, this was only a preliminary experiment, but it appears that com is a good host 
for XiJ!binema and that high populations can significantly reduce com growth. 
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SURFACE RESJDua. STUDY I AND n 
The Alt and Reduced-Till systems in both studie, provided greater protection of the 
soil sutface than did the Conv (Fig. 9). In the fall of 1991, the sunace residues averaged 
over all crops within a system were highest in the Alt systems in both studies. The Conv 
system in Study II includes considerable use of the moldboard plow and sutface residues 
were well below 30% in both spring and fall. 
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WEED POPULATIONS, STUDY I AND II 
In Study I, the highest numbers of foJttail occurred in the Alt system (Table 45). 
There was very little difference in broadleaf populations. Foxtail populations in soybeans 
were not substantially different between systems. Numbers of foxtail were 2 to 6 times 
higher in the R-T spring wheat compared to the Conv. 
Populations of foxtail in spring wheat in Study II were highest in the Alt system 
(Table 46). Populations of annual broadleaves in spring wheat were higher in the Alt and M­
T systems compared to the Conv. Weed populations in soybeans were very low in all 
systems. Foxtail populations were slightly higher in the Conv barley compared to M-T, 
while the reverse occurred for numbers of broadleaves. 
Visual estimates of weed control were generally higher for the Conv and R-T systems 
in both studies (Table 4 7). The highest foxtail biomus in com was measured in the Alt 
system. Based on results in the 1991 weed control study in com (Table 21), the estimated 
yield losses due to foxtail were 1 1 ,  3 and 2 bushels in the Alt, Conv. and R-T systems, 
respectively. Foxtail biomass was also measured in soybean and results of a we.ed control 
study in soybeans (fable 22) indicated yield loss due to foxtail was low in all systems in both 
studies. 
Table 45. Weed populations on 3 dates in Study I. 
Study I 
CORN 
Foxtail* 
Annual Broadleavesb 
Perennial Broadleavesc 
SOYBEANS 
Foxtail 
Annual Broadleaves 
Perennial Broadleaves 
SPRING WHEAT 
Foxtail 
AMual Broadleaves 
Perennial Broadlea.ves 
All 
8/13 6/11 
82d 
8 
1 
1 1  
1 
3 
39 
7 
0 
•Foxtail includes both green and yellow. 
Conmtional 
7/16 
63 
12 
2 
8/13 
7 
9 
l 
7 
0 
0 
b Annual Broadleaves primarily pigweed and Russian thistle. 
eperennial Broadleaves primarily dandelion. 
dNumber per 3 sq. ft. 
Ridee-Till 
6/11  7/16 8/13 
6 
8 
3 
7 
1 
0 
223 141 1 
5 22 
0 3 
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Table 4(t .. Weed,-,00outatjons on 3 dates in Study u. 
Study II Alternate Commwmal 
-Jill 7116 8113 6/U 7116 8tt3 
S£RING WHEAT 
Foxtail' 47d 49 1 10 
Annual Broadleaves" 40 34 9 15 r 
Perennial Broadleave�t 0 3 0 0 
SOYBEANS 
Foxtail 3 0 
Annual Broadleaves 3 0 
Perennial Broadleaves 0 0 
�ARLEY 
Foxtail 21 23 
Annual Broadleaves 4 6 
Perennial Broad1ea,Yes 0 0 
*Foxtail includes both green and yellow. 
b Annual Broadie.aves primarily pigweed and Russi.an thistle. 
ePerennial Broadleaves include dandelion and Canada thistle. 
4Number per 3 sq. ft. 
Minimum-Till 
6/11 7/16 8/13 
1 1  17 
27 45 
0 3 
1 
3 
1 
10 18 
7 1 1  
0 3 
Table 4 7. Visual estimates of weed control in com and soybeans and weed biomass, Study 
I and II. 
S1i.1d:t 1 Alternate Conventional 
Corn Sqybean Com Soybean 
Grass % Control: 55 72 78 94 
Biomass (Grass) 521* 176 131 73 
Broadle.af % Control 85 83 83 93 
Biomass (Broadleaf) 3 134 48 0 
Studv 2 Alternate Conventional 
Sqytxan So1brM 
Grass % Control 85 95 
Biomass (Grass) IS 0 
Broadleaf % Control: 88 94 
,,Biomass (Broadleaf} o o 
*Dry weight - lbs/ A.,  grass biomass was primarily yellow foxtail. 
Ridge-Till 
Corn S2ybean 
78 84 
109 51 
76 84 
5 1  26 
Minimun-Till 
Soybean 
93 
10 
86 
0 
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DISEASE SUPPRFSSIVENF.SS 
The suppressiveness of spring wheat soil to several fungi was measured in Study I and 
II. Suppressiveness tests were conducted by adding soil from various test plots to soil 
artificially infested with the root disease pathogen under test, and determining the amount of 
preemergence seedling blight on two test plants, wheat and alfalfa. The level of disease was 
then compared with that which developed in the absence of the plot soil. The ratio between 
the two was considered to be a measure of the 'suppressiveness• or 'conduciveness' of the 
soil. A ratio greater than 1 indicates a suppressive soil, a ratio less than l indicates a soil 
that was conducive to the pathogen under test or which had its own pathogen in addition to 
the one under test. The pathogens used in these tests were Fusarium graminearum, cause of 
root rot of cereals, Htlmintlwsporium s01ivum, cause of common root rot of wheat, and 
Rhizoctonia solani and Pythium uldmum, both of which cause seed decay and seedling blights 
of many plants. 
In general there was very little difference in the relative suppressiveness index 
between systems in both Study I and II, particularly when alfalfa was the test plant 
(fable 48). When wheat was the test plant, soil from the R-T system was more conducive to 
Pythium and the M-T system was more conducive to Rhizoctonia. 
Table 48. Suppressiveness index of spring wheat soils in Study I and II. 
Relative suppressiveness index 
System Alfalfa Wheat 
Study I Fus. Rhi:zoc. Pyth. Fus. Helm. Rhizoc. Pyth. 
Conv. 1 .os• 0.84 1 . 16 0.91 1.33 0.72 0.98 
R-T 1.06 0.90 0.87 1.02 1 . 18  0.65 0.60 
F-ratio N.S. N.S. N.S. N.S. N.S. N.S. . .... 
Study n 
Alt 0.80 1 .02 0.87 1.07 1 .45 0.93 0.80 
Conv 0.94 0.93 1.0S 1.00 1.73 0.93 0.86 
M-T 0.91 0.98 0.76 1 .20 1.48 0.65 0.76 
F-ratio: N.S. N.S. N.S. N.S. N.S. .... N.S . 
1Ratio of emergence in pathogen infested plot soil to that in pathogen infested conducive 
soil. Values greater than 1 indicate a pathogen-suppressive soil. 
.. Significant at .01 level 
•••Significant at .001 level 
• 
• 
W.E.E.D. PROJECT DEMONSTRATIONS 
L .  J. Wrage, P .  o. John•on, o .  A. Vo•, and s .  A. Wagner 
-WPd ilValu.atlQ-n and 11.n.en_aion ��!.CHI p-iot• provida d.&ta lei: 
1'1.at"th9a•� sauth o.kota. :'tba v.f11"I§�. Praj� p,:oql:'Ui iJ1cl1.2dlJ9 d�adc..n• 
of l�l� U•&t.1'!1*11ai u di ujar CJ:Op• UHl tJlt 'lml'l,laichlil ln C,QZD, 
Ir.Lu, aU'll.lft,. edthl• bean•, •nd �t&t.oe•� 
Demonatration plot• provide •ide-by-•ide compariaon of herbicidea. Rate• 
uaed are tho•• be•t auited for th• weed and •oil type. Plota are evaluated for 
weed control and crop tolerance. Yield• are harveated from replicated taata. 
Data collected are •ummarized over ••veral year• to provide a more accurate 
mem1urement of expected performance. Th••• plot• are uaed for tour• and form the 
ba•ie for educational material . 
.Data !�r 1�91 m•U an c•portlid,. l!valv&c.icm.9 for all m.1-jor Cll'QP• Lor 1;.he 
a,l"l'i.t. are llm-1'11dod.. 1'b.e •t•t.ion provlO.-• -t:ba cmly ai.u for •v&lcurt.l.a.g WW'ed 
cont.n,l 1.n IRWlf.lOtllli"•, poratoea_, at\d Nlbl• b91tn•. 
The crop• included in 1991 are li•ted below: 
l9il 1:f1lu��lanlpc,m;olJl:»'4];Lon Tilt• 
1 .  Corn Herbicide D....an•tration 
2 .  Foxtail Removal Timing in corn 
J .  Evaluation o f  Formulation• of PPI Corn Treatments 
4 .  soybean Herbicide Demon•tration 
5 .  Evaluation of Ru••ian Thi•tl• Control in Soybean• 
6.  Bvaluation of Foxtail control in Spring Wheat 
7 .  Flax H•rbicide Demon•tration 
8.  Sunflower Herbicide Demon•tration 
9 .  Edible Bean Herbicide Demon•tration 
10. Potato Herbicide Oemon•tration 
11.  Alfalfa Demonatration 
Experimental Herbicide Evaluation t•1t1 
Evaluation of Acetochlor Performance in Corn 
Evaluation of Bxperi.mltntal Gr••• and Broadl•af Herbicide Combinations 
for Po•temergenc• w .. d Control in soybean• 
Postlll!liillrgence Herbicide• tor Cr••• and Broadleaf Weed Control in Alfalfa 
Fallow Weed Control 
Nt'lc:n:m..anc• ln 1�1 �ca .tU\llr C"D1"14i't cm•, kt.a a:aAJIQJ'I p�iteipita1.JA11 
extended weed flu•h•• and increaaed l•1t• wmtd 9rowt.h� Plot. inlo::matlcn &M 
� data arm _ �1 •d !,a� .. C-b tiurt. W..d eontzol h rwport.ee1 u a vi•u.al 
.waiuation �u·e to a.a uni::naated eb11tell. Crap �t::• &n1 .ntpor1:Jl4 a.- Vc:ast 
f'lll.ilgu crop Ra�•• Aatlfi§l\ wh11n 4l-:ff•�e.nr:!IY are not:•d. 
'l'ha c:ocperatlcm nd iIB_J.at.a.t\c. franL .Ut:hm _pRcE>nrut.l -h •cilmowbdq11rd. 
Extenalon agent• identify need•, •••i•t v.i.�h tou.r-a, att.d � t.Jw <bi:a iJ:I 
producer program• . 
Oat.a reported h t..11 1, pwU1.a.t-ioa are -nu:u.lt• fi;QII h.eld oat• tbat im,cludll 
labeled product UHl:1 uper�t.al pi'DllucU 01!' -..p.d.lmnta.l rat.1 , ca.J:Jinada411 
or oUer uolabeled UU1• f� lil•rbic:Lu prod.uc:ts. U.iln ._... r_..poairible fill' 
applyi.JuJ herbicide• accordin9 t.o lal>el clJ r�. lle.t.� to -tluil approprUb •'"4 
control fact •lle•t. •••ilable fro. coWlt.J e:1:t.ea•io11. office• for herbicide 
reco.aendat.iona . 
" 
• 
Table 1. Cora ••rbic:ide Demioaat:ratioa 
Plantin9 Dater 5/8/91 
PPIG-P.Qa 5/8/91 
POSTa 6/6/91 
LPOSa 6/13/91 
Soilr Silty clay loam.; 
3 . 2\ Oft, 6. 3 pH 
Pr�ipitationa l9t .... 0.02 i.nchN 
2nd ->t 0.25 i.nchN 
Weed• : Crft • Green Foxtail 
.Rrpw • R.edroot Pigweed. 
Comment•• Moderat• weed pr•••ure. Lack of rainfall after application 
reduc•d performance for preentergence treatment•. No 
treatment provided 90\ control of both gr••••• and broadleav••· 
Soil t41mperature wa• 50 degr .. • F. at application. Evaluation 
ba•ed on uncultivated plot•. 
%Je a:tiIQlgt: 
fBIPLMT UICQRPOMDQ 
Check 
Eradican• 
Bradican•+atrazin• 
Eradicane+Bladex 
Eradicane+atrazine+Bladex 
Su tan+ 
SHALLOW PREPLANT IHCQRPQBATlg 
Dual 
La••o 
Bladex6r.Accent+OOC 
Atrazine 
Bladex 
Dual 
Check 
La•ao 
Prowl 
Ramrod 
La••o 
Mon 8422 MT 
ICI A5676 
Acetochlor 
Laa•o+atrazine 
Lae•o+atrazine+Banvel 
La•ao+Bladex 
t>ual+atrazin• 
Oual+Bladex 
Atrazin•+Bladex 
Jtamrod.+Blad•x 
La••o+Blad•x+atra&ine 
t>ual+Bladex+atrazin• 
ICI A5676+Bladex+atrazine 
Wb trt· 
4 
4+1 
4+2 
4+. S+l . 5 
4 
2 . 5  
3 
2,.0JlJ+.75 qt 
2 . s  
3 
2 . S  
2 
1 . 5  
6 
3 
2 . 25 
2 . 25 
2 . 25 
2+1 
2+1+ . S  
2+2 
2+1 
2+2 
.75+2.25 
4+2 
2+1 . S+.S  
2+l.S+. S 
2+1 . S+. 5 
\ Grft \ .Rrpw 
7LIL!l 718/91 
0 
86 
91 
90 
93 
83 
81 
79 
81 
79 
84 
90 
0 
81 
12 
80 
85 
90 
90 
81 
84 
89 
82 
88 
76 
79 
82 
78 
85 
0 
58 
83 
70 
88 
49 
67 
11 
78 
98 
86 
61 
0 
57 
73 
62 
63 
75 
78 
89 
92 
85 
,. 
65 
92 
84 
81 
63 
77 
3 Jr Av9. 
ii: Ult 
0 
75 
88 
82 
88 
82 
74 
72 
59 
59 
69 
0 
64 
69 
80 
72 
67 
72 
80 
70 
10 
59 
79 
71 
0 
41 
80 
71 
89 
33 
34 
64 
85 
84 
40 
0 
45 
58 
47 
51 
61 
88 
80 
70 
75 
89 
87 
84 
• . 
• 
• 
• 
'rule 1 .  coatiall84 
Tr1:1tm1nt ,1.bflt tlili • 
D.J(l;T l'OSJ:IMEROEftc:2 
Prowl+atraaine 1 . 5+1 
Prowl+Blaclex 1. 5+1. 5 
Atraaine+ooc 1 . 5+1 qt 
Blades+X-71 2+.51 
mwwRDD;J l(i DRLI PO.STIKEJ\tll!�I 
Rmlrod,Tough+atrasine 45. 45+. 6 
RallrodfrBanvel+Blade• '"· 25+1. 5 
Rulrod5&anvel 45.5 
fJtRHTBGJJtCI ' S:itWBSiDSZ 
ltaarod&aan .  1 45.25 
llallrod&2 ,4-D aaine 4,.s 
Jtaarod&Ba.agran+atrazine+ooc: 4,. 12+.52+1 
Rallrod5Buctr1l+atras1ne ,,.2s+.s 
RaarocS,a.nvel+atraaine ,,.2s+.s 
f$21'RHIRGWN2( 
Accent+X-77 .01s1+.2s, 
LSD ( .05)  
\ Grft ' llrpw l Yr A'f'9· 
7/1/91 7/8/91 � ldll 
SJ 93 60 93 
68 84 76 88 
67 95 51 95 
77 51 61 75 
87 83 81 88 
88 93 
85 96 67 96 
69 92 55 94 
74 43 61 69 
qt 78 96 68 96 
81 95 64 94 
81 96 64 93 
80 97 
20.9 22.1 
• 
• 
Tule 2 .  Portail a..o ... a1 �J..ai.D9 ia eon 
Pla.ntin9 Date: 5/8/91 
PPI&Plms 5/8/91 
POSTa 6/6/91 
LPOSa 6/13/91 
VLP081 6/18/91 
Soili Silty clay loam, 
3 . 9\ OM1 6 .0  pB 
Precipitation: 1-lt W11M o. 02 i.nchN 
2nd W8M. 0.25 inchN 
Yeft • Yellow Foxtail 
Coallllent•s Purpo•• to evaluate th• effect of time of foxtail removal 
QA CO.r:fi yial.d. hrl)f.CiJa iJy1ft.,. Ir& �·. T.QJJ:Dl. y.lliD'W 
fmr:t-a.il Cll:lAt.� w.&• high \ri.'t_h 1Q.l;'ly �llltt; l_,a_tl, tiJIIJmoiil gr-q_a111-11 ._.r-;aa a_F131r a:ppU.�. !J.alcf 'lilil1E hlgban. vJ.Ui Jli"�.l.mt, 
�e. AM ••rll-at Accent traat:ffl!lnt. 
' ' ' 
Yeft VCRR Yeft Yield 
f(•tt·!Jl&OI. lb'/A let. 2-l P!\\l' 21 llM' I.L1i 1JUI 
Cheek 0 0 0 51 .7  
,EREPLMl,t !ROOJUIORA1!1.:C1 
Bradicane 4 89 0 65 152 . 1  
i!Bll�QI 
Dual 2 . S  91 0 74 150 . 3  
llfl'.L�HmmlifUZ 
Accent+ooc+28\ H .0312+.75  qt+ 
3 qt 92 68 167. 4  
l'Q�IROr! 
Accent+COC+281 • .0312+.75 qt+ 
3 qt 84 0 75 147 . 6  
u.n :POS'l'BMBS£iffl'l% 
Aceant+COC+28\ N .0312+.75 qt+ 
3 qt 77 80 126. 2  
v;r.t � _pg�  
Aecent+COC+28\ N .0312+. 7 5  qt+ 
3 qt 74 0 86 120.7 
LSD ( .OS)  j 0 4 17.2 
• 
Planting Date• 5/8/91 
PPI&PUs 5/8/91 
Soils Silty clay lo .. , 
4 .  7\ OH, 6 . 6  pR 
Precipitations i.- 1ilEIBk  0.02 inchN 
2nd. i!iili!ik O. 25 inchN 
Weed•• Yeft • Yellow Foxtail 
Ruth • Ru••ian Thiatl• 
Colllllent•s Purpoae to evaluate lradicane formulation•. Early-aeaaon 
foxtail control excellent with all trea-:mant•. Ruaaian 
thi•tle control wa• le•• •at1•factory and di.mlnlahed •• the 
••••on progr•••ed. Light foxtail pre••ur• developed by mid­
Aug'\lat. Experimental ICIA5676 wa• equally effective. Yield• 
reflect heavy weed competition. Mo cultivation. 
7'nta,tl!'.ll][ft;: 
Cheek 
lradicane 25G 
t:radic!l:rta 25G 
Bradicane 6 . 7L 
BradiCil!DA 6 . 7L 
fP;JfflKl;fl9fflf 
ICIAS676 6.4L 
ICIAS676 6.4L 
lb/A act. 
4 
5 
4 
5 
2 
2 . 5  
LSD ( .OS) 
\ Y•ft \ Ruth I VCRR 
.iLi -tt1 !Li 
95 
96 
95 
97 
,. 
94 
3 
76 
79 
73 
77 
66 
76 
19 
0 
0 
0 
0 
0 
0 
0 
, Yeft \ Ruth Yield 
Ul2 illl ls/A 
83 
86 
82 
84 
87 
93 
s 
0 
35 
41 
44 
,s 
44 
60 
18 
50. 1  
128 . 6  
127 .4 
113 . 6  
128.4 
114.9 
137 . 5  
20.4 
• 
• 
.. 
Tal>l• , .  lofbeaa aerbici4• Dellonatration 
Planting Date; 5/17/91 
PPI,PRE: 6/14/91 
POSTi 6/14/91 
Soil• Silty clay loam.1 
3 . 9\ OM1 6.0 pH 
Precipitation• lllt week O. 55 1.nchN 
2nd. WMk 1. 77 inchN 
W•ed•i Yeft • Yellow Foxtail 
Ruth • Ru•aian Thiatle 
Coalent•• Excellent performance ccmpari•on. uniform, moderate � 
pre••ure. Perfol'1D&nee in 1991 wa• •imilar to long-term average. 
Prihiltl'Jargenc• performance enhanced by adequate rainfall after 
application. Eight treatment• exc .. ded 90\ control for gr••• 
and broadleav••· No cultivation. 
Cheek 
Trl-4 
Trillin 
Tri fie 
Treflan 
Treflan 
Purauit 
Sonalan 
Prowl 
Treflan+Sen/Lex 
Treflan+Command 
Treflan+Purauit 
Treflan+Scepter 
Prowl+Purau1.t 
Prowl+Pur•uit 
lblA act. 
.75  
.75  
. 75 
.75  
l 
. 75 
1 
l .25  
.75+.38 
.75+ . 75 
.75+.063 
.75+ . 125 
.875+.063 
l .25+.032 
SHALLOW 2BIPIJ\NT INCQRPQRATIQ 
Lae•o 
Dual 
L•••o+Treflan 
Treflan+sen/Lea,sen/Lex 
TreflanliSen/Lea 
PD� 
Laa so 
Dual 
Purauit 
L•••o+sen/Lex 
Dual+S•n/Lex 
Laa•o+Purauit 
L•••o+Lorox 
3 
2 . 5  
2+.25 
. 75+.25&.38 
. 1s,.s  
3 
2 . 5  
.063 
2+.s 
2+.s  
2+. 063 
2+1 
nrcJm:t. oo:nup 1 1121 
, Yeft \ Ruth 
7/8/91 718/91 
0 
91 
91 
89 
89 
95 
81 
95 
88 
87 
88 
92 
91 
91 
86 
85 
88 
84 
93 
91 
93 
94 
87 
96 
94 
97 
88 
0 
78 
83 
80 
82 
84 
96 
93 
48 
79 
94 
89 
93 
92 
82 
43 
44 
58 
91 
84 
41 
53 
96 
98 
93 
92 
47 
89 
90 
86 
87 
94 
94 
94 
83 
79 
74 
94 
94 
81 
75 
89 
78 
76 
92 
77 
85 
89 
71 
87 
94 
96 
96 
75 
56 
69 
96 
93 
53 
Sl 
83 
86 
85 
82 
58 
·-
• 
Table C .  coat.in a .. 
'l'inlt:fmg� ll!IA em:. 
fWtliJm Bf«:m Ii NISD:Mm1.'3tic:I 
La•eo,Pur•uit+X-77 21.063+.25\ 
La•IJO,Scepter+X-77 21.063+.5\ 
La•.06iBaea9ran+COC 26il+l qt 
L•••o,alaser+X-77 2fi.S+.SI 
L•••o,cobra+X-77 2ri.2+ . 12s, 
Laeaol.Blaser+ 
Ba•agran+X-77 21.38+.25+.5\ 
La•eo,Pinnacle+X-77 21.0039+. 251 
L•••o,claa•ic+X-77 2,.0111+.2s, 
Laeaol.Pinnacle+ 2,.0039+ 
Cla••ic+X-77 . 0039+. 2s, 
L•••CMiBaea9ran+ 21.s+ 
Pinnacla+X-77 .0039+.25\ 
E'0,511'.� 
Fu•il&d:li+COC . 187+1 qt 
Poa•t+coc .2+1 qt 
Option+OOC . 15+1 qt 
Select+COC . 094+1 qt 
Fu•ilada+option+ooc . 125+.063+1 qt 
A••ure+coc .0875+1 qt 
Pur•uit+X-77+281 H .063+.25\+l qt 
Poa•t+Blaser+Baaagran+<X>C .3+.25+.5+1 qt 
A••ure+Pinnacl•+ . 1125+.0039+ 
Cl•••ic+X-77 . 0039+ .25\ 
LSD ( .OS)  
21,,•n� ,2n�,2l 1921 
\ Yeft \ lluth � IE Al'.SI 
1t11�1 2lll!1 ii: l4ll 
98 79 97 85 
97 67 
83 77 73 89 
91 93 78 82 
81 95 70 93 
87 81 67 90 
84 88 71 95 
92 73 68 73 
87 90 73 95 
85 83 
87 0 91 0 
94 0 95 0 
96 0 89 0 
92 0 
95 0 
92 0 90 0 
79 90 75 82 
92 81 89 82 
63 92 
22 20 
• 
Table 5 .  baluation of RuHiau Thi•tle Coatrol .la SOJbH.a• 
Planting Date• 5/17/91 
PPI,Pltaa 5/17/91 
BPOSs 6/18/91 
POSTa 7/3/91 
Soils Silty clay loam, 
3 . 9\ OM.1 6.0 pH 
lat; Wllitk: ()_,. 5'.§ UX!'ttN 
2nd WNk 1. 77 lnimM 
weed• r Grft • Green Foxtail 
Ruth • Ru••ian Thi•tl• 
Wimu • Wild Mu•tard 
Colq • CoctDOn Lutib•quarter 
commentas Uniform wtetd pr•••ure. Provide• opportunity to evaluate 
herbicide coml:)inationa aero•• four important annual weeda. 
Thr•• treatment• exceeded 90\ control on all apeci••· Reduced 
rat•• in combination• were equally effective. Yielde 
reflect WINld. control .  
PREPLANT IHCQRPQBATIP 
Check 
Treflan 
sonalan 
Prowl 
Prowl+Pur•uit 
T:r:eflan+Pur•uit 
Sonalan+Pur•uit 
XRK-5313 
Treflan+sen/Lex 
ww:anma 
L•••o+Pur•uit 
Laa110+Sen/Le.x 
n�cs , eaar.:x 
Dual�Pur•uit+ 
X-77+28\ N 
DualfrPur•uit+ 
X-77+28\ H 
DualfrCobra+X-77 
DualfrBlazer+ 
Baaagran+X-77 
Dual&Pinnacle+X-77 
Dua1'PiMacle+ 
Claeaic+X-77 
DualGClaa•ic+X-77 
RtBLY' PQfflKIUpc& 
Purauit+X-77+28\ N 
)Y:IESJiSB.Ql[Hff , Vtlll;J 
Dual&Pur•uit+ 
X-77+28\ N 
Dual&Cobra+ 
Purauit+COC 
lblA, Jqt:. 
1 
1 . 1  
1 .25  
.87S+.06J 
. 75+.031 
1 . 1+ .  031 
1 . 03 
. 75+.38 
2+.063 
2+.5 
�CB 
2,.063+ 
.25\+3 qt 
2,.031+ 
.25\+3 qt 
2,.2+.2s, 
2,.25+.5+.s, 
2fr.0039+. 12s, 
2fr.0039+ 
. 0026+. 125\ 
2fr.Oll7+.125\ 
.063+.25\+3 qt 
R®;I:'tK!BGbt:a 
Uc. 063+ 
. 25\+3 qt 
2,.1+ 
.031+1 pt 
tmHUWQI .,_ R®UMl&gfe!j 
Dual,Pinnacl•+ 2,.0039+ 
Claaaic+X-77 .0026+.125\ 
Dual,Pur•uit+ 2fr. 063+ 
X-77+28\ N .25\+J qt 
LSD ( . OS )  
!vcgt conti;oL 1,991 
, Grft , Ruth , Wimu \ Colq Yield 
UJJ. 1l.J1. 1 l1 7 Ull by i II\ 
0 
79 
79 
75 
95 
91 
89 
79 
70 
96 
85 
96 
97 
87 
86 
81 
84 
89 
91 
96 
96 
91 
95 
6 
0 
44 
57 
35 
92 
92 
93 
90 
58 
87 
73 
34 
43 
90 
81 
92 
92 
52 
86 
75 
85 
44 
21 
19 
0 
0 
0 
0 
99 
99 
99 
99 
92 
98 
99 
92 
98 
97 
95 
80 
99 
99 
99 
99 
87 
90 
8 
0 
67 
84 
54 
97 
97 
97 
87 
91 
96 
95 
36 
52 
16 
85 
73 
72 
38 
81 
69 
37 
65 
43 
23 
12 . 7  
31 .5  
25 .8  
19 . 8  
35 .5  
35 .4  
38. 1  
34. 5  
29.8 
37.3 
31.9 
34.5 
36.5  
29.3  
30 . 3  
35 . 5  
36.1 
32.4 
40.2 
36 .8  
33.2 
32 .0 
25 .3  
5 .8  
• 
• 
• 
Taltl• , .  •••l•atioa o f  J'oxtail control ill lpd.A9 Wlleat 
Planting Dates 4/19/91 
PALL: 11/1/90 
2-4 I.KAI'S 5/30/91 
TILLER• 6/6/91 
Soil: Silty clay loaa, 
3.2\ OMJ 6.3  pH 
Pr•cipitations POPis l•t wk 0.00 inch•• 
2nd wk 1 .  51 inch•• 
2-4 Lr: lat wk 1.39 inch•• 
2nd wk O. 09 inch•• 
TILL• l•t wk 0.09 inch•• 
2nd wk o. 65 inch•• 
Weed•: Grft • Green Foxtail 
Wioa • Wild Oat 
Comment•• lxcellent .,..d control and crop re•ponae evaluation. several 
treatment• provided very good control of both foxtail and wild 
oat. crop yield• were increa•ed 5 bu/A for effective 
treatment•. Tiller 50 applied at late ata9e produced vi•ual 
crop re•pon•• and reduced yield. 
� 
Check 
Treflan •t 
Treflan lOG 
Far-go lOG 
Far-go 4L 
. 75 
. 75 
1 . 25 
1 . 25 
POSTPI.ANT IMCQBPORATIP 
Tretlan 4L .75  
Far-go 4L 1 .25  
2-4 LIN' 
Hoelon+coc 
Hoel on 
m.1t1B ll:601 
Hoelon+COC 
2-4 LQ[ 
Tiller so 
Tiller SO+Banvel 
Tiller 
Tiller 50 
TILLER STAGE 
Tiller 50 
2-4 LIN' 
Puma 
Ae•ert 
TU.LIR GJ'Ntl 
Aven9e 
2-4 LDl 
Dakota 
Cheyenne+ 
Harmony Extra 
. 75+1 pt 
l 
.75+1 pt 
.42 
.42+.063 
.39 
.JS 
.35 
.08 
. 38 
l 
.58 
.46+ . 014 
LSD ( . OS ) 
Percent Weed control 1991 
' Crft ' Wioa ' VCtut Yi•ld 
'J..IX1. lLl1 lLl1 � 
0 
80 
69 
5 
0 
85 
0 
94 
95 
85 
91 
88 
91 
87 
95 
95 
0 
90 
94 
7 
0 
35 
44 
75 
SS 
16 
58 
94 
93 
57 
89 
85 
81 
85 
83 
97 
71 
82 
81 
95 
1 
0 
6 
30 
0 
0 
15 
0 
0 
0 
0 
0 
0 
0 
0 
24 
0 
0 
0 
0 
6 
15.3 
25.8  
15 .0  
20.9 
20 .6  
17.l  
18 . 1  
21.8 
2 1 . 5  
19 . 5  
20 . 3  
22 .7  
19.0 
20.0 
11.1  
20.9 
18. 3 
14.6 
18.9 
20. S 
4 . 3  
3. ,,Jey _Avera.qa 
\ \ Yield 
� !i2.I -RUA 
0 
81 
79 
20 
86 
8 
90 
92 
88 
93 
92 
20 
13 
0 14. 7 
50 2 7 . 3  
50 19.9 
69 27 . 2  
26 20 .8  
52 24.2 
95 28.9 
95 28.9 
71 21.8  
89 29.0 
.,.._-
95 27 . J  
81 26.7  
--
3 . 7  

Planting Date, 5/17/91 
PPI&PltSc 5/17/91 
P08Ta 6/14/91 
Soil I silty claa loa111 
3.9, Olh 6.0  pH 
Precipitation, l•t week 0.55 inch•• 
2nd week 1 . 77 inch•• 
Weed•• Grft • Gr .. n �oxtail 
l\rpw • Redroot Pi9WMld 
coa.ent•c �l� wa• five inch•• at po•timlir9ence. Heavy foxtail pr•••ure. 
Foxtail control va• excellent for •ev.ral treataient•. roztail 
control wa• the primary fact;Or influencing yield. 
rur·LNR '.fflQPBP9WII 
Check 
Treflan 
MCPA amine 
KCP.A e8ter 
Buctril 
MCPA ••t•r+Tordon 
Poa•t+<.:IOC 
Poa•t+Buctril+ooc 
Poa•t+Buctril 
B&aa9ran+MCPA amine+ 
Poa•t+Da•h 
B&•a9ran+MCPA aaine+ 
Poa•t+t>aah 
Ba•a9ran+Da•h 
Ba•a9ran+&uctril+Da•h 
P1rc105 waesa control 1991 
, Crft , Jtrpw Yield 
. s  
4 
. s  
. s  
.25  
. s+.01s, 
.2+1 qt 
.2+. 25+1 qt 
.2+.25 
. s+. 13+ 
. 15+1 qt 
.75+.25+ 
. 15+1 qt 
.75+1 qt 
. 75+. 25+1 qt 
11.J. 1(8 t;mlA 
0 
91 
92 
0 
0 
0 
0 
97 
97 
89 
95 
97 
0 
0 
0 
87 
55 
86 
85 
93 
91 
0 
84 
88 
83 
91 
83 
91 
5 .9  
12.0 
10.3 
4 . 5  
4 . 7  
6 . 9  
4 . 6  
9.9 
10. 8  
8 . 8  
10. 1  
9 . 8  
5 . 5  
4 . 6  
LSD ( .OS) 3 8 3 . 2  
I rev avu:aqe 
Yi•ld 
iI:ft � �n1/ft 
0 
92 
90 
0 
0 
0 
0 
96 
96 
-
0 
64 
28 
68 
73 
94 
73 
0 
89 
2 1  
9 . 6  
17. 9  
1,.0 
7 . 7  
9 . 1  
11.8 
2 . 6  
13 . 2  
1s . s  
4.5  
• 
• 
• 
'l'Mle I .  81111f101Mr Bed>icid• D..o1Htrat.io» 
Planting Dates 5/20/91 
PPI,PRKt 5/20/91 
POSTS 6/14/91 
LPOS; 6/18/91 
Soils Silty clay loam; 
3.2\ OM; 6 . 3  pH 
Precipitation: llrt. Jii!mk o. 77 J.nchM 
2nd liillllik 2 .12 inchM 
w .. d., Grft • Gr•en Poxtail 
Rrpw s Redroot Pigw.-d 
coamentas •zcellent performance for •K'lilral treatment•, eapert.ental 
poetemergence treatment •how prcai ... Rate reapon•• for 
Treflan, Prowl incorporated wa• •uperior to pr�rgence. Ro 
crop reapon•e eymptCGI• noted; further evaluation of crop 
tolerance to Blazer required. Ho cultivation. 
Treatment 
fWLNtT fBm.RflBAU; 
Check 
lptus 
Sonalan 
Treflan 
Treflan 
Treflan 
Prowl 
La•ao 
Prowl 
Poa•t+Daah 
Puailade+COC 
Bla&•r,Poa•t Plua+COC 
Blaz•r+x-11, 
Poa•t Plua+coc 
Blaz•r+281 Ni 
Poa•t Plua+coc 
Blazer+coc, 
Poa•t Plu•+COC 
Blazer+Poaat Plu• 
LSD ( .OS) 
3 
l 
. s  
. 75 
l 
1 .25 
3 
1 . 25 
3 
1 . 25 
.2+1 qt 
. 187+1 qt 
. 12se:.2+1 qt 
. 12s+. 12s,, 
.2+1 qt 
. 125+2 qt, 
.2+1 qt 
. 125+1 qt6i 
. 2+1 qt 
. 125+.2  
PllN'1!1'ff! � r:.ont.ml 
, Crft , Rrpw l D•Llftil99 
111121 7/8/91 ,, trtt. , 8&:lM 
0 
95 
90 
81 
88 
92 
89 
79 
80 
91 
63 
98 
94 
97 
95 
96 
97 
95 
s 
0 
23 
90 
73 
80 
82 
68 
68 
70 
65 
65 
0 
0 
78 
85 
87 
78 
84 
15 
0 
86 
91 
74 
86 
90 
82 
70 
77 
76 
66 
96 
89 
12 
0 
58 
92 
80 
86 
88 
78 
71  
78 
69 
73 
0 
0 
14 
• 
• 
Plantin9 Date; 5/21/91 
PPI,PJU:s 5/21/91 
POST• 6/14/91 
Soil• Silty clay loam, 
3 . 2, ON.1 6 . 3  pH 
Precipitation , i.t week o. 77 J.ncbN 
2nd 'Wliillilk 2 .12 i.nchH 
ltNd•• Grft • Green Foxtail 
Ruth • Ru•sian Thi•tle 
COIIINtnt•• Include• evaluation of ••'Atral experimental herbicide• for 
tldible bean•· Uniform, IDOderately heavy wetld pr•••ure. Tank­
mix of Epta.m + Treflan and Pur•uit overlay treatment wa• 
con•i•tent on gr••••• and broadleave•1 experimental Blazer 
poatemergence providtld improved Ru••ian thi•tle control .  Ho 
•ignificant crop r••pon•• wa• noted, condition• favored crop 
tolerance. 
fM;fLMJ' ;tllC9Bf9Ml'P 
Check 
:Sptam 
Treflan 
Sonalan 
Prowl 
Treflan+Command 
Zptam+Treflan 
4 
.75 
1 . 1  
1 . s  
.1s+.s 
4+ . s  
�H.Mrt9R �PW,.Ntt IFWORPQMDP 
L•••o 3 
Dual 2 . 5  
iPR!iPUiN'LJl!CCIJU!'DRM'lll ' �� 
Treflan5P\lrauit .75Ct.032 
Treflan,Pur•uit .75&.047 
CcanandliPur•uit .Sli.032 
- i1:R'lfieN!T  l:RQOitPQ13lfil_J L PPSftHlililmg 
Treflan,Ba•a;ran+COC . 1 s,1+1 qt 
Treflan&Bla�•r+X-77 . ,s,.s+.s, 
tQITEMEBilH� 
l'uailade+COC . 187+1 qt 
Poaat+ooc .2+1 qt 
Poaat+Ba•a9ran+coc .3+1+1 qt 
Poaat+Bla&er+COC .3+. 38+1 qt 
LSD { .OS) 
0 0 
78 60 
85 84 
87 86 
84 80 
81 88 
94 90 
66 70 
69 60 
95 98 
97 98 
87 96 
75 80 
94 92 
95 0 
97 0 
95 60 
96 93 
J lr Im,· 
!i£ J9ll 
0 0 
76 38 
76 71 
82 85 
81 56 
58 48 
57 35 
77 90 
91 0 
95 0 
92 79 
16 32 
• 
• 
�•l• 10. Pot.a� hrbici4• Demoa•t.rat.i.011 
Planting Dat•• S/21/91 Precipitations ltJt wek o. 77 inc:hN 
2ildi Wilik .11.12 � PPI, P.Ra, POPis 5/20/91 
POSTS 6/18/91 
&oil: Silty clay loam; 
3.21 OM1 6.3  pH 
Weeda s Yeft • Yellow Foxtall 
Rrpw • Redroot Pi9W99d 
ec.a.nt•s weed control in 1991 wa• •omewhat 9reater than for lon9-term 
average. lptui combination• and preemergence cOfflbination• with 
Dual were mo•t con•btent for foxtail control. Yield 1.9 direct 
reaponee to level of weed control. 
PBIUeNJT JN� 
Check 
Bptam 
'Bptaa+s.n/Lmt 
.Spta11+S.n/tas: 
:romwa 11fcp}JfQRA;r1,q 
Treflan 
Prowl 
rBUfHIJffipl{Z 
Dual 
Dacthal 
Dual+Sen/!Aa 
Dual+Lorox 
Prowl+Sen/Lex 
4 
J+. s  
4+.75 
l 
1 .25  
2.s  
7 . 5  
2+.75 
2+1 
1 . 25+.75 
m:r:LMrr lllWRS!Mffl i PP$ffHEBGll!Qi 
lpt .. +Sen/Lea&Sen/Lex 3+.S& . 5  
PQSTJMIBCINCI 
sen/Lex 
Poa•t+Sen/Lex+Daah 
Poa•t+Sen/Lex+Da•h 
Poa•t+Sen/Lea+Daah 
Poa•t+Da•h 
l 
. l+.25+1 qt 
. 2+.38+1 qt 
2+.75+1 qt 
.2+1 qt 
'-fOm:J:rr'BSJGI 
3&.0313 .Sptaa5DPX-B9636 
-fO� 
DPX-19636 .0313 
LSD { .05) 
0 
83 
90 
90 
73 
74 
84 
58 
89 
87 
84 
97 
84 
67 
67 
75 
95 
66 
45 
13 
0 
25 
84 
86 
53 
69 
45 
so 
92 
50 
95 
4 .0  
35 .5  
81 .2  
96.6  
14.S  
25.2  
43 . 8  
19 . l  
106 .8 
43.3  
85.4  
98 107.8 
92 
69 
87 
86 
0 
88 
86 
14 
97.9  
61 .6  
66. 2 
62 . 5  
40. l  
32.7 
35.0 
37.0 
I x1ax r,,urtill' I \ Yield 
ii: Ell1 M..L! 
0 0 
75 44 
78 84 
82 90 
66 
67 
53 
58 
77 so 
48 51 
88 83 
79 62 
77 87 
88 97 
62 92 
SD, 89 
-
-
-
18 14 
20.4 
51.3  
69 . 0  
84.5 
20.2 
25.8  
57 .S  
30.2 
94 . 0  
71.J 
92 .9  
91 .l  
67 . 2  
87.8 
31.6 
• 
Plantin9 Dates 4/19/91 
PPit 4/19/91 
BPOSa 5/30/91 
tosT1 6/7/91 
LP081 6/18/91 
Soil• Silty clay loaa, 
3.2\ OM1 6.3 pH 
Precipitation• let WNk o.oo .inchN 
2nd lil!iilllll. 1.51 incbN 
WtNFd•• Or • Yellow roxtail 
Bdlf • Ru••ian Thi•tl• 
cce.aient•• Uniform weed pr•••ure. PoJrt.ail and Ru••ian thi•tl• 
effeetiven••• apparent for each treatment. Only two treat.JMnt• 
u:cHded 80\ control of both •pecie•. Experimental treatment• 
•how prami•• for gr••• control . Ho vi•ual crop reaponn noted, 
condition• favored crop tolerance. Data for 1991 •illilar to 
loa��t•fl!! ... �. 
PltlPJeP,NT '.I�p­
Check 
Sptam 
Balan 
Treflan 
Prowl 
Poa•t Plu•+Da•h 
Pu•ilade+coc 
Pantera+ooc 
Buctril+Poaat Plu•+Da•h 
Pur•uit+X-77 
Purauit+Poa•t Plua+COC 
2 , 4-DB+P�•t Plu•+Da•h 
Buctril&Poa•t Plu•+Da•h 
Buctril&Poaat Plu•+Da•h 
l&BQ' WfiiUBUNcz 
Poa•t Plu•+Da•h+oat• 
LSD ( . OS ) 
mwn, DM GPMAAJ 
2 . 5  
1 .25  
.75  
1 
.2+1 pt 
. 187+1 qt 
. 06+1 qt 
. 25+.2+1 qt 
.063+.25\ 
.063+.15+1 qt 
.75+.2+1 qt 
. 25,. 2+1 pt 
.Ja,.2+1 pt 
.2+1 qt 
, Gr , Bdlf 3 Xttli:'. 'AY.l:tlM 
7/8/91 7/8/91 .I..JiE 1=1.dl�1 
0 
86 
70 
66 
69 
95 
94 
95 
82 
86 
82 
91 
85 
89 
96 
6 
0 
15 
so 
so 
33 
0 
0 
15 
87 
63 
45 
78 
79 
92 
0 
18 
0 
77 
74 
79 
75 
97 
86 
88 
95 
11 
0 
13 
57 
50 
28 
0 
91 
75 
0 
10 
• 
• 
